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Introduction

y

Science and technology play increasingly important and pervasive roles, in
our society and economy. Thus, science education, which must insure an
adequate supply of talented and educated personnel for the scientific and
technological enterprise and must provide a basic understanding of science
to enable all citizens to make informed decisions of personal choice and
public policy that involve science and technology, is a central concern of our
nation today. While there is a good deal of information available regarding
science on the one hand, and educa(ion on the other, there has not been
available in one place a compendium of quantitative information portraying
science education in the United Slates. This Science Education Databook is
intended as a step toward filling that need.
The data have- been asseMbled in six chapters: Resources; Participation;
Attitudes, Goals, and Needs; Test Data; Degree Data.; and Employment in
Science and Engineering. With a few exceptions, each entry consists of a
chart and a corresponding table printed on the same page where possible.
There is also a brief remark accompanying each entry pair as an example of
one of many possible observations that could be made. It should be noted
that the data were not necessarily collected originally to support merely that
one particular observation. The reader win probably wish to study each chart
and table further to glean additional information. Many of these observa-
tions on the individual entry pairs are assembled as highlights introducing
each chapter in order to provide a convenient overview of the content of the
chapter.

The charts and tables in tnis booklet have been collected from a wide variety
of sources as is indicated in the documentation. These sources are also
described more fully in the annotated bibliography (see p. 143 ff). These
original sources will also be fcund useful for additional data for those who
desire them.

This is the National Science Foundation's first attempt to produce a Science
Education Databook since 1960. We hope it is of interest and value
to all those concerned about the condition of science education in the
United States.

F. James Rutherford
Assistant Director
for Science Education
National Science Foundation
Washington, D.C. 20550

)00(
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Chapter 1
RESOURCES

INTRODUCTION
Resources may be provided by personnel acting

as teachers, or by institutions offering courses of
instruction, or by society making tax dollars avail-
able to support coHeges 4nd museums. Resources
may take the form of capital, personnel, and
teaching materials and may also be expressed in
the types of educational programs offered, the cur-
ricula used, and the amount of time spent on them.

The resources data contained in this chapter are
grouped into three categories: K-12, higher educa-
tion, and informal education.

1 "
.w.

l'IGHLIGHTS
K-12

1. Tr e fraction of all secondary teachers
spending the largest porZion of their time in
science, mathematics, or social studies in
creased by almost 22% from 1961 to 1976.
(Chart 1-1)

2. Slightly more than half of all grade 10-12
science teachers were using one or more of
the Federally funded science curriculum
materials during the 1916-1977 school year.
(Chart 1-6)

3. Students in K,3 spend an average of !ess than
20 minutes a day on science. (Chart 7)

4. Approximately 90°Jc of the grade 7-12 science
classes make use ot the metric system.
(Chart 1-8)

Relatively few schools have separate
budgets for scientific equ pment and sup-
plies. (Chart 1-9)

6. Over one-third of K-6 classrooms have no
science facilities. (Chart 1-10)

5

Higher Education

1. Between 1969 and 1975 the number of
mathematical and physical sciences faculty,
as a per,:.entage of total college teaching
faculty. decreased by 50%. (Chart 1-12)

2. Between 1969 and 1975, the number of
biological science faculty, as a percentage of
total college teaching faculty, increased by
50%. (Chart (12)

3. During 1977-78, mathematics, chemistry, and
physics faculty accounted for over a third of
the approximately 36,000 full,time doctoral
faculty in science and engineering depart .

ments at Ph.D. granting institut ons: the
biological sciences faculty approached a
f ourth of the total. (Chart 1-13)

4. NSF has shifted support over time among
students, faculty, institutions, and R&D.
(Chart (-17)

5 During 1975-76 there were almost 3500
degree credit courses in continuing educa-
tion tor scientists and engineers. There were
about 4900 non-credit activities in continuing
education. (Charts 1.19-20)

Informal Education

Between 1972 and 1978, science and technology
centers and museums received slightly over $30
million in Federal funds. (Chart 1-21)



Chart 1-1: Public secondary school
teachers, by subject taught, spring

1961 to spring 1976

The fraction of all secondary teachers spending the largest portion of their time in teaching science,
mathmatics, or social studies incrnasecl by limost 22% from 1951 to 1976.

1961

Sciance
10.8

AU other
subjects

41.9

Social
Studies

15.3

Science
13.1

All other Social
surts Studies

.4 12.4

Mathematics
13.9

English
18.1

English
19.9

Mathematics
18.2

Tibia 1-1: Public secondary school
teachers, by subject taught, spring

1961 to spring 1976

1

1966

(Percentage distribution)

Teaching field in which largest'
portion of time was spent 1961 1966 1971 1976

1 2 3 4 5

An fields 100.0 100.0 100.0 100.0

Agriculture 2.6 1 6 0.6 0.6
Art . . 2 2 2 0 3 7 2,4
Businesseducation 7 6 7.0 5.9 4,6
English . . 19 0 18.1 20.4 19,9
Foreign language 4 1 6 4 4,8 4.2

Health and physic l ?ducation 8.2 6.9 8 3 7.9
Home economics 5 1 5.9 5.1 2.8
Industrial arts 5 5 5 1 6.2 3.9
Mathematics . 11 4 13.9 14.4 18,2'
Music . 1 7 4 7 3,8 3.0

Science .. 11 7 10 8 10.6 13,1
Social studies 12 9 15 3 14.0 12.4
Special education 0 3 0 4 1 1 3.0
Other 1 0 1 9 1.0 4.0

-
Malf-time or more

Data add to 93.3 percent 1he remaining 6 7 percent reported teaching two or more subjects (each halt time or less).
NOTE: Data are based upon sample surveys of public school teachers. Because of rounding, percents may not sliti tO 100.0.
Source. National Education Association, Sfu kis of the Amencan Public School Teacher, 19 75 76 (Copyright 1977 by the Nitikelit.
Education Association. All ri-ghts reserved.) Reprinted from Grant, W. Vance Ind Lind. C. George. Digest ol Ecluzation Sis1.10,-;,*;
1977-78, p.

19



Chart 1-2: Percent of male and female
science, mathematics, and social
studies teachers, by grade range

Most elementary school teachers are _women. They usually teach science, mathematics, and social
studies as well as other subjects. Most high school teachers of mathematics, science, and social
studies are men and they usually teach within one subject field.

7-9 1012

Source: Weiss, Iris A. of IV, rho Stows of Pro-College Scfence, Malhernatlos, arc Scedi Stu Ores FOLcof;on Proclices ri US Snrrocs. An Ovrrvreor. dr-7d SurrrnoPes OP mr-pe Sroops H+ghlrgtifs p 11

Table 1.2: Percent of male and female teachers of science, mathematics, and social studies, by grade range

Grade Range

K,3 (N - 8381
4 6 (N 829)
7 (N 2 1538+
1012 (N 1624)

. .

Sample N

Mathematics Science Socfal I oto

Male Female Unknn Male Female l..im\mov:n Malt! Female Lpli,.r),,',r1 M Fer-H,Ile Uri}

6 94 0 2 98 t,', 3 96 4

21 76 2 33 67 0 19 r7 1

54 46 0 61 38 0 62 'M, 0 59

68 32 2 74 24 2 75 24 1 73

1672 1679 1478

Source Weise, iris R., Ripon of 1110 1977 NatIonal Survery of Science. Ma Iflorrat,cs no Soo I Studivs Fdocar,on a 141

4829

21



Chart 1 3: Most Frequently Used
Social Studies Textbooks/Programs by

Grade Range'

TexthociciProg, 3rin
Per(.,ont of

K3 Classes Textbonk/Progn )m
Percent of

7.9 Classes

Laid law Social Scierce Program (King) 14 filti IS ArTICHC; 's Story (Wilder)
Social Sciences. C)neepts and Values (Brandwein) 9 The Free and the Brave (Graff) 4

Concepts & Inquiry Series 5 America Its Peoples and Values (Wood) 3

Our Working World (Serest') 3 L,terty anc Union A History of the U.S. (Ridge) 3

Investigating Man's World Prograrn 3 Quest for Liberty (Chapin) 3

Silver Burdett Social Science (Anderson) Challenge & Change (Eibling) 2
Focus on Active Learning Social Studies 3 American Civics (Hartley) 2

Contemporary Social Science Curriculum (Anderson) 9 oundat,ons of Freedom (Eib(ing) 2

Holt Databank System tor ElemerUary Social Studies, (F 9

Map & Globe Skills tNasidandi 2

Exploring Series

Percent of
4 ti Classes

14

l?Ise of the American Nation (Todd)
Magruder's American Government (McC)enaghan)

Percent of
10.12 Classes

7
ii5

Social Sciences Concepts and Values 43landwein) 13 Economics Principles and Practices (Brown) 4
Laid !my Social Science Program (King) 10 Carnegle-Mellon Social Studies Curriculum ProjectHolt
Contemporary Social Science Curriculum (Ander t.,on) 7 Socrii! Studies (Fenton) 3

Man and His World Series History of a Free People (Bragdon) 3

Concepts S, Inquiry Series 4 Sociology The Study of Human Relationships (Thomas) 3
Tiegs,Adams Se. ies 4 American History (Abramowitz) 2

Field Social Studies Program 3 uoncepts in American History (Morzello) 2

Holt Databank System for Elementary So. Studics (Fielder) 3 Medieval and Early Modern Times (Haye.i) 2

Focus on Active Learning Social Studies 2 Men and Nations: A World History (Mazour) 2

Silver Burdott Social Science (Anderson) 2 Modern History (Becker) 2

! !!! i n't 't 177' ," ,et.:,esv,11, 1,1e ,uspof,yet.
s 6,sod Pfyri,pothlh, l!,( twill, out), Yif ofT1r)

"e n A " t ; .1 .1! .< " t ' i. 1.1, ; 7 .1 ! !

°I'f'47:! !.'(' " ijpvn. tra .10.1 Suva f" 0.7..1(.0!! Li 41i 47



Chart I-4: Most Frequently Used
Science Textbooks/Programs by Grade

Range'

Textbook;Progri,

Percent of
K 3 Cla!;:st'i; Texthooh!Proqram

Percent ot
7

Concepts in Science (Eitandwein) 12 Focus on Luill? Science (BI;hop) ') 8

Science Undefstanding_YOLit Environment (Ma Hinson) Intermediate Science Curriculum Study Probing the

Nt. Laid I,3A Science Program (Smith) Naural Nortd 7

Heath Science Series (Sctwiaer) 4 Principals of Science Series (Hoimler,

Science Curriculum (mprovement Study (SCIS) Life Scir-nce 4 intrnductory Physical Science (/S) (H3ber Schaim) 4

Modern Elementary Science (FIschler) Living Things (Fitzpatrick) 3

Science A Process Approach ISAPA) 2 Study Lessons in General Science (Gros6) 3

Science Curriculum Improvement Study (SC/S F ncus on Life Science (Heimfer) 3

Pt;ysicai Science 2 Modern SCIer7Ce Serre.S (Blanc) 3

c.,,fics Prograi,i in Science fle-qi; rte Its Forms and Changes 3

f(Indetgar!(;) Key S (ECOnofliy) Modern Biology (Otto) 2

Modern Fall, Science (Ramsev) 2

Life in fl1i'Environmenf (NJ avar r,t) 2

InielkictiOn of Man ;Ind the biospbere ingcir y fl I. itc

Science ;Abraham)

Perceot 01

Purc.orit (it
4 6 ("..',!;,s(,-,

Modern Bioiogy (Ott, o

10 12 Claies

12

Concepts in :.,cierice Eirandwein 16 Modern Chemistry (Metcalfe) 7

Sr!ence, Uncifistiinding Your i ny;ronincii: Nalironi Biological Science. An 1-:co1oo,f,,,1 Approach (13SCS (;reen)

Nchn, Science Program !-3irtfti!
Biological Science An Ingf'y into Lilt {'HSCS

Tod:iv's f3i sic: Science Series Navoiral .Mocre)
4

ti S:?ence Learning by .Invet,lig,i tiny J. I; BuFogy Introduction to Litt, (Nat.,Gn) 3

Science Serie:, (ScrInvIo(r)
Biology: Living Systems (0t3m, 3

Sfeck Vaughn Elementary Science Series (V.:,.ire,

ii;r1OiliCic/rj; Ph;C;i! ftiat.Jer

4

,1

College Physics Schatirli)
Modern Physics (Williarits)

3

3

Scirncc A Process Api;ra..ic:h Biology (Kroeber) 2

SCWIU:i" Curriculum improvement Study SC1S,,
trrvestiguting in Science ;J:),:ot),oni

3 Biological Science Molecules fo Man (BSCS Blue!

Biology (Smallwood)

2

2

Science (..:urriculum Impr,rwernent Smun'y H`:;,1:IS) Ttre Project Physics (Hut htirtorJ) 2

SL',enk.e
Modern Ph\,SICaI Science iTr itcy) 2

0 /
`,4

6

,

t 2.1 ' rtsf.
,!! t `,<

r

1,410 !"4, lv .1



Chart 1-5: Most Frequently Used
Mathematics Textbooks/Programs by

Grade Range'

Textbook/Program

Holt School Mathematics (Nichols)
Mathematics Around Us Skills and Applications (Bolster)
Modern Schoof Mathematics Structure andUse (Duncan)

Percent of
K 3 Classes

18

13

8

Textbook'PrograrT1

Holt School Mathematics (Nichols)
Modern Algeb,a Structure and Method (Dolciam)
Exploring Mou(,rn Mathematics (Keedy)

Percent of
7 9 C)asses

Elementary School Mathematics (Eicholz) 8 Modern School Mathematics Structure and Method (Dolciani) 6

The Understanding Mathematics Progra-n (Gundlach) 8' Modern Mathematics Through Discovery (Morton)
Investigating School Mathematics (ElLooli) School Mathematics (EIcheln 4

Exploring Elementary Mathematics (Keedy) 4 Mathematics Around Us' Skills and Applications (Bolster) 4

Heath Elementary Mathematics Program (Dilley) 3 Elementary Algebra (Denholm)
Mathematics for Individual Achievement (Denholni) 2 The Understanding Matheroatics Program (Gundlach)
Laid1aw Mathematics Series (McSwain) Refresher Mathematics (Stein) 2

Silver Burdett Mathematics System (LeBlanc) 2 Fundamentals of Mathematics (Stein) 2

Using Numbers (Gundlach) 2 Modern School Mathematics Pre Algebra (Dolciani) 2

Moder.) School Mathematics' Structure and Use (Duncan) 2

Percent of
4-6 Classes

Percent 01
Holt School Mathematics (Nichols) 19 10-12 Classes
Modern School Mathematics: Structure and Use (Duncan) 10

Mathematics Around Us: Skills and Applications (Bolster) 9 Modern Algebra and Trigonometry Structure and
Investigating School Mathematics (Eicholz) (3 Method (Dolciani) 13

Eiementary School Mathematics (Eicholz) 8 Modern School Mathematics: Geometry (J urgensen) 12

Exploring Elementary Mathematics (Keedy) 5 Modern Algebra: Structure and Method (Dolcian i) 4

Laro:i-vv Mathematics Series (McSwain) 4 Geometry (Jurgensen) 3

Mathematics for Individual Achrevernent (Denholm) 4 Geometry (Morgan) 3

Silver Burdett Mathematics System (LeBlanc) 4 Modern Introductory Analysis (Dolciani) 3

Heath Elementary Mathematics Program al(ey) 3 Algebra 11 with Trigonometry (Smart) 2

Unifying Math (Deans) 3 Holt Algebra 11 with Trigonometry 2

eat were ia,veri i tdles d u b,iv, I ti,e. it,e 04,, use ei ,;2 t ,1014 ,.!112C most ,,i.0 44 pttfli rC rec1.nC ''
ot,d (;/(,trOn 1320;t,ers wvre at.,,e 4.; AO,. 1:,31Ine ist Wrer ,+ t,00k na-s OC Ihan One autnw. aniy, Ine f,rsl ono O Ion 5 uSeii Jr1C.lultS 4 ,ar,01v c.f.umtlif ;.41145

tv,k A 1'1 (rlantt,,%41,4 ,14...,,,vs iav, ;laced c30 cOtS I

WIT loAefs (or 0/ 17 At,( a lft TN( progrx7,
S,Lert Reppf? Ihe 1g 77 fv,,f,O0,41 Srvey CO" Mottromd4:s Soctsil Stoloc!, t 13 43
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Chart 1-6: Percent of teachers using
Federally funded curriculum materials

in each subject by grade range'

Use of Federally funded curricula tends to increase with increasing grade level. Slightly more thar
of all grade 10-12 science teachers were using one or more of the Federally funded science curric
materials during the 1976-77 school year.
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K 4 6 7-9

Mathematics
10-12 K 3 46 7.9

Social Studies

10.12 K 3 4 6 7 9.

Science

10 12

Table 1-6: Percent of teachers using Federally funded curriculum materials in each subject by grade range

Mathematics

Subject

Soc[a) Studres Science
1otal

Grade Range Yes Nu
Unknown!

InconAent Yes No
Unknown/

ItIL:onr.yitt2nt Ye; Nr
Unknown;

ncc;n.i.;tent Yes
Unknown

Nc Inconsiste

K-3 (N =, 838) 8 80 12 11 80 10 20 69 11 12 76

_____

11

4-6 (N -_ 829) 10 80 11 12 75 13 27 61 12 ,i.; 72 12

7.9 (N 1538) 10 84 6 12 84 4 33 61 6 18 77 5

10-12 (N :,' 1624) 11 86 3 22 73 5 52 44 5 28 68 4

Sample N 1672 147)r 1979 4829

'Teachers were given a list of textbooks/programs the development of which had been federally finan.iud, and asked TO indicate 1) 'general familiarity and use. and 2) which. if any, they were

using during 1f276- 77 ("using" could mean that the textbook/program was tieing used exclusively or as one of many) These data represent responses to trie second question

SOurea; Weiss, Iris R., Report of the 7977 Na lions/ Survey of Science, Mathematics, and Social Studies Education, p 83

28



Chart 1-7: Average number of minutes
per day spent teaching each subject in
self-contained classes, by grade range'

Grades K-3 Grades 4-6

Students in Grades K-3 spend an average of
about 20 minutes each day on science end on
social studies. The difference between the
amount of time spent on reading and that sper
on other subjects decreases from K-3 to 44

Table I-7: Average number of minutes per day spent teaching each subject
in self-contained classes, by grade range'

1K 3

Ave; agu
Nufnuer

Minutes

Grade Range

Standard
Frror

4.6

Averigo
Ni,ner of Stanchird

M.nutes Error

To ta I

Averago
Number of Standard

Minutes Error

114,3thPrr at ics 4 1 61 44 .38

Science 17 .24 28 64 20 .28

Social Studies 21 62 I A 11 25
Reading Of:i 1,60 66 1 34 86 1 18

Sample N 467 302 769

'Teachers self,reported these data
NOTE: Only teachers who indicated they leach niathematics, science, social studies, and reading lo One Class Of Students were Included tr
these analyses.
Source: Weiss, Iris R., Report of the 1977 National Survey of Science, Mathematics, afro Social Stud; s Education, p. 51.



Chart 18: Percent 'of mathematics
Aind Science diem* that -use metric

conCIP4 bY Insbjnet and gradeJaw.

The use of met* concepts ktcreases
'with Increasing grade Wel In science

. dasseg_spgroximately atrkcl779
and 1012 hciance classes make use al

the metric system.

la mathematics classes, WM le higher in the
, lower grades; by grades 10.12 only 58% of
mathematics classes use metric cancepts.

Table IA Percent of mathematics and science classes that treat metric concepts In each of a number of ways,
by subject and.grade range

Mathematics Science

Use of Metric Concepts K 3 4.6 7-9 10-12 Total K 3 4-6 7-9 10-12 Total

Not Used 26 13 20 43 24 42 31 10 7 26

Special Metric
Unit Only 42 43 34 7 35 22 19 13 8 17

Used Special Metric
Unit and Used
Throughout Course 8 22 22 5 15 13 20 40 44 27

Introduced as Needed 22 19 23 44 25 14 26 36 38 26

Missing 2 3 1 1 2 9 4 1 3 5

Sample N 297 277 550 548 1672 287 271 535 586 1679

WON., Wet Moon of the 0177 Survey of Sammie, Utthowatics, and SocialStudies Edoestion, p.

'4; . ;7:4 4zi



Chart 1-9: Percent of schools with
specific budgets for science equipment

and science supplies, and average
amounts of these budgets per pupil, by

grade range

41'

Relatively few schools have specific budgets for science equipment and supplies, in general, schools
are somewhat more likely to have specific budgets for supplies than for equipment, and secondary
schooisiare much more Hkely than elementary schools to have specific budgets for hoth, The per pupil
amounts of science budgets for secondary schools are considerably larger than those tor elementary
schools, but to the extent the middle schools have such budgets at all, they are not much smaller than
those in grades 10.12.

2 r

6--

5

4

3

2

Table 1.9: Percent of schools with specific budgets for science equipment and science supplies, and average
amount of these budgets per pupil by sample grade range'

t

_

ttat 4n0041e0 !nt.'43 3s a !,1_,44, 04,..14,;(4t 1,44t 11 441e I4,t4 attIOLJ,I. ,441d It44!

amovnts Pe; 4.4u;W

suunzv Ate,Ls, lob f 414,pQrt 04 1p44 497.' S4.4rvey 4,0 Sciencr Maff7urrat4cs. 44f,c4 50;-,a; Sti.40;('
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Chart l-10:'Percent of elementary
science classes conducted in

various typos of rooms

Slightly more than half of all elementary
school classes receive science instruction in
classrooms with portable science materials.
Only 4% of the elementary science classes

(and virtually all of these are grades 4-6)
are conducted in laboratories or spacial

science rooms. Mors than a third of the
classes are conducted in classrooms with no

science facilities at all.

Classroom with
No Science Facilities

36%

Classroom with ,

Portable Science Materials

Table kW: Percent of elementary science classes conducted in various types
of rooms, by grade range

Grade Range

Type of Room 1(.3 4 6 Total

Labdratory or special science room 0 9 4

Classroom with portable science materials. 54 54 54

Classroom with no science facilities 38 34 36

Unknown .. . . ........ 8 3 6

Sample N 287 271 558

WOW. Iris R.. Report i the 1977 National Stony ot Scienoe, Mathematics, and Social Sturfies Education. p. 129.



Chart 1-11: Percent of schools
with various kinds of equipment,

. by grade range.

With a few minor exceptions. the availability of science equipment is directly related to grade level wit

the higher grades getting more equipment. Microscopes and models are the most frequently et
countered equipment.
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40
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20

10

Greennowse Compute,. of
C onlp Liter
Termaials

Ma he
malics

Lobo a! or yr

Hand Held
Calculalors

as Models

Table 111: Percent of schools with various kinds of equipment, by sample grade range

Microscopes

Sample Grodc Range

E w6 r<, 3 4 (i 7 9 10-1

COr11:7,J1t.:1,:%r Cornp,-,1
9

Green6cese 6 Ir) ;.z6

Te1esc;ope
6) :1) ;?'1 29

DarhfOorn
tiVeatret Spa1)on

11

7

It,
10 14

75
2:

Hand held Calcula6,m
49 77

Micrescopes 89 79 94.. 99

Cvreral.,
46 '.1 81

Models ;e q , Iftti 6P 50 74 r''..?

Smali Group Meet ng 4o 40 56 99

Resourc.Ceri:er for lf1Stf LIC11c.)11 45 49 51 44

MaIrlemalI('; LijbOrator. 13 19 31 15

Sample N 31/ 292 298 2/0

Source Weis*, Report of the 1977 Notrolni Survey of Science, Mathenlaticc, era Socsaf Sturites Education. p.127



Chart 1-12 Percentages of teaching
faculty in higher education in subject

fields 1989 and 1975

The biological, mathematical and physical sciences underwent major faculty shifts during the first ha;
of the 1970s. As a percentage of total faculty, the mathematical and physical sciences' share di
crease6 by 50% while the biological sciences' share increased by a like amount. The professions
showed a 16% gain while the remaining subjects held steady.These shifts are consistent with shifts ir
undergraduate enrollments (Chart 11-8).

(Professions 32%

Other 8%

1

Arts 8%

Humanities 200/0

Social Science 120/0

/ Mathematical
and Physical

Science:,
140/1)

Tea hrng Faculty 1969

Biological
Science

7%

Profess ons 37%

Other 6%

Arts 8%

Humanities 19%

Social Science 12%

Teaching Faculty 1975

Biological
Scienc.e

11%

Sosoice Carnegie Foundation 11-)r the Advancement of Teaching, Missrons of tPe Coffewe Curriculum. p 103 irevisod with permission of aulhcir

36



Chart 1-13: Full-time doctoral faculty in
science & engineering departments at
Ph.D.-granting institutions, 1977-1978

5000

During 1977-78, there were 35,962 full-time doctoral faculty in science and engineering departments
Ph.D.-granting institutions. Mathematics, chemistry, and physickaccounted tor 12,620 positions,
35% of the total number of doctoral faculty in these 16 science fields. Faculty in the biologic
sciences, I.e. biology, biochemistry, botany, microbiology, and zoology, totaled 8,103, or 23% of
total.

Table 113: Fulltime doctoral faculty
and young' doctoral faculty in selebted
science and engineering departments,
1977.78: All Ph,D. granting institutions

(N = 288)

Young deonecl as Oesr.tfIng a oersor, tlo t'ad
+ocerived a doctorate fl the last 7 yrNarti

Notu But,ause eactt Oata lent *att sepwatptv .vrtctIlect
and cysndt3J, auDtd1M5 gortoralty, aPdr011fratd. tsl r,dv
net tvid exactly to their Couesponding totats Rapottf,1

the IWO prCepOftlOit. o ihn
fU1di4 Since trle decrita't aS50;4,vj a,ft

nLindbfm 1,acolty *ere ld!,fr,naled ..)trout toLrtlm.;
trte petoentaves rt-,a not appear In Ds skaLl

steses Frans .1 and Ournberfi L YOaMi;

POC10/4, scl.nct. ard fr,Triecf,,,67 ,-
Comoos;fron ono AC!,,4 17

If 1

.

N

1LJt1; F



Chart 1.14: Percent of higher education
ineatutions with access to computers,

198E077

The pan:ant ot Institutions with amass to
oompuhars has mono than doublad aims 1985.

Table 14: Estimated number and percent of U.S.
inst ions of higher education with access to

computer facilities

No Institutions

I ot al
With access'
to computers

1

Percent
with access

to Computers

SREBNSfT 2219 707 32'
1964-65 S rvey JurT(... 30, 1965

SREB/NS 2477 980 40%
1966.67 I v niory June 30, 1967

SREBIN F
'June

2607 1581

1969.70 venIor 30, 1970

FICHE/ SF 3136 2163 69°
19761 Inventory June 30, 1977

*Table 1.14a: Estimates of numbers of Institutions
with access to computers by highest level of offedno

June 30, 1977

Highest Level
Fall '75

Fniciilment Total
# InkUulAns
with access

Percent
with access

01 Offering Imilhons) Institutions to computers to computers

Associate 4.0 1196 801 67

Bachelor's 9 801 496 62
Master's 2,4 717 538 75

Doctorate ,

Total

3.9

11 2

422

3136

328

2163

78

69

&Gums: Hamblan, John W. and Lard, Thomas IS.. F ourtkpcontoty CollIpaties in 14
IK4,05.

*4



Charts 1-15, A&B: National Science
Foundation, Instructional Scientific.

Equipment Program (MEP) Data funding coupled with rising average requests.

Data from the Instructional Scientific Equipment Program, the major federal support of cientific ecodi
mont for undergraduate education, show fluctuations in proposal pressure, and a constant level

2000

1900

1800

1700

1600

150-0

1400

1:300

1200

1100

woo

A Number of proposals and percent receiv)nd

sim,i,° Number of Proposals

Percent of Proposals
Receiving Award

fl
1974 197!)

1

1976 1977 1978 19.79

i'\1..,.;k: ?c' ,A,11( ¶ 7 '

.................

Average Amount
Requested per Proposal

Total Amount Awarded

19712 19 '6 1977
Yew

1979

Table 1.15: National Science Foundation, instructional Scientific Equipment Program (ISEP) data

NumLer

Tdhli Ai
ot Requc..,t!,

Tota,I
AAarded

Percent ot
Recerving AiJ

1974

:4

5,1e,

197f,

1 091

,S19 04f7281

19 971

t70,

18 (1 19 4

lq77

0U9

SCiiiirCil Directorate for Svanem Educatori Natorral ScleriLe FounitIon urfpublrrified data

3)

1979



Chart 146: National Science Foundation
Science Education otiligations by

function as percent of total

The National Science Foundation hes shifted support over time among students, faculty, Institutio
and R&D.
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tatimatild National Seisms Foundation Science Education obligations by function, by year fin millions of dotiat

F iscal
Year

Total
SE

dollars
R&D Students

FUNCTIONS

Teachers Institutions Science and Society

0

1952 8 1.54 0 0 99.7 1 535 0 3 0.005 0 0 0 0

1953 1 41 0 0 98 1 38 2 C 03 0 0 0 0

1954 1.89 0 0 95 1 796 5 0.09 0 0 0 0

1955 2.10 3 0.06 88 1 85 10 0.21 0 0 0 0

1956 3 52 0,4 0.01 67 2 36 32 1,13 0 0 0 0

1957 14 30 7 1.00 21 3 00 72 10.30 0 0 0 0

1958 1920. 9 1 73 22 4 2,. 69 13,25 0 0 0 0

1959 61 29 14 8.58 24 14.71 62 38.00 0 0 0 0

1960 63 74 14 8.92 25 15 94 60 38 24 0 0 0 5 0.32

1961 63 44 15 9 52 24 15.23 61 38.70 0 0 0 5 0.32

1962 83.60 12 10.03 24 20,01 61 51 00 3 2.51 0.4 0.33

1963 98 72 15 14 81 27 26.65 55 54 30 3 2 96 0.4 0.39

1964 111.23 15 16.68 30 33.37 51 56 73 4 4.45 0.4 0.44

1965 120 41 13 15.65 36 43.35 44 52.98 7 8.43 0.3 0.36

1966 124.30 13 16.16 42 52.21 39 48.48 6 7 46 0.1 0.12

1967 125,82 17 2 i.39 38 47 81 38 47 81 6 7.55 0.3 0.38

1968 134.46 16 21.51 36 48 41 37 49 75 10 13 45 0.2 0.27

1969 115 30 18 20 75 37 42 66 34 39 20 12 13.84 0 2 0.23

1970 120 18 15 18.03 38 46 67 37 44.47 9 10.82 0,2 0.24

1971 98 81 23 22 73 38 37.55 35 34.58 4 3 95 0 4 0.40

1972 86 10 33 28 41 28 24 11 28 24.11 12 10.33 0 8 0.69

1973 62,23 34 21 16 34 21.16 21 13,07 11 6 85 1 0.62

1974 8071 36 28.79 22 18.13 25 19 96 14 11 61 3 2.42

1975 74 03 35 26 65 26 19 00 24 17 90 13 10 00 2 1.49

1976 62 50 17 10.63 36 22.50 6 3.75 37 23.13 4 2.50

1977 74 30 15 11.15 31 23.03 11 B 17 38 28.23 5 3.72

1978 73 96 12 8 83 29 21 45 14 10.35 38 28.10 7 5.18

1979 80 00 14 11 20 28 22 40 13 10 40 36 28.80 8 6,40

1980 54,70 18 15 25 25 21 18 14 11 86 34 28 80 9 7 62

my-forsux -thuta
The functionsi categories of obtigations are stemplified es follows. Students includes program, such as fellowships and precollege student science training. Firoulty includes programs
_such as teacher institutes and faculty short =nisi. InsiiMions includes programs such ss iSEP (equipment puns hesina LOCI (Laced Courts intprovemeM). and CAUSE (Comprehensive
SAMS:ice to UnaingradtullArrofence EriucaUon). Seidado sod socliply includes programa fot improving the puOilo undemanding of science and studying the ethical issue* in science and

tifOhno4ogy.
"Wail 1917 deveicoment "loots received most oi the 1140 funding.

pip,42puillt..tot.f4440004.4c.ftic,11k*,, F5,1,10041".4,140.0,444, 4.1



Chart 1-11: National Science Foundation
Science Education obligations by level

of education as percent of total

In regard to levels of education. NSF has shifted priorities over time. Funding of graduate a
precollege education has become less significant, and undergraduate education more important.

100

90

70

Precollege

Informal

Undergraduate

20

10

1952

Graduate

0

20

30

40

1 1 1
1 t

54 56 58 00 hO 04 06 tit3 /0 '2 70 78 80

Yea?

20

50

60

70

80

90

100



Science Foundation Science Education obligations by level of education, by year
(in millions of dollars)

-

LEVEL

FIscal
Year

Total
SE Precollege Undergraduate Graduate informal

1952 1 54 0 0 0.3 005 99 7 1.54 0 0

1953 1 41 0 7 0 01 2 03 97 1 3/ 0 0

1954 1 89 2 0.04 5 09 93 1.76 0 0

1955 2 10 6 013 9 19 85 1.79 0 0

1956 3 52 24 0.85 16 56 59 2 08 0 0

1957 14 30 71 10.15 8 1 14 21 3 00 0 0

1958 19 20 66 12 67 13 2 !){.) 22 4 22 0 0

1959 61 29 67 41 06 11 10 42 16 9 81 0.03 0.02

1960 63 74 65 41 43 18 11 4 i 16 10 20 0 5 0 32

1961 6;344 61 38 70 22 13 96 17 10 78 0.5 0.32

1962 83 60 63 52.67 19 15.88 17 14 21 0.4 0.33

1963 98 72 57 56 27 23 22 71 19 18 76 0.4 0.39

1964 111 23 54 60 06 21 23 36 24 26 70 0 4 0.44

1965 120 41 44 52.98 26 31.31 30 36 12 0 3 0.36

1966 124 30 42 52.21 26 32 32 32 39 70 0 1 0.12

1967 125 82 40 50 33 24 30 20 36 45 30 0 3 0.38

1968 134.46 40 53 78 28 34 96 33 44 37 0.2 0.27

1969 115 30 39 44 97 26 29 98 35 40 36 0 2 0.23

1970 120.18 42 50.48 23 27 (34 33 42 06 0 2 0.24

1971 98.31e: 37 36 5(3 l'',, 21 74 40 39 f2 0 4 0.39

1972 --eg-TO- 41 35.30 32 27 55 27 23 25 0 8 0.69

1973 62 23 39 24.29 26 17 42 31 19 29 1.0 0.62

1974 80 71 38 30.67 36 29 06 24 19 3/ 3 2 42

1975 74 03 38 28 13 29 21 47 30 22.21 2 1.48

1976 62.50 12 750 56 35 00 28 17 50 4 2.50

1977 74.30 13 969 58 43 10 24 17.82 5 3.72

1978 73 96 19 14 05 48 35 55 25 18 49 7 5.18

1979 80 00 20 16 00 4E3 36 80 26 20 80 8 6 40

1980 84.70 23 19 48 44 37 27 24 20 33 9 7.62

- -

Total . 2.043.79

Mitimates may not equal totei due c rounding.)

thOWIt Oinectorsta for Science Education, National Science Foundation, unpublished data.
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Chart 1-19: Number of continuing
education non-credit activities for
scientists & engineers, offered by

universities and professional/technical
organizations, 1975-76

During 1975-1976, there were 4909 separate activities for scientists and engineers. Of that total, 3519, or
72%, were given by universities and 1390, or 28%. by professional societies. Institutes and other brief
programs (i.e., activity of less than 30 accumulated hours) were the most popular form of activity. There
were 2223 institutes, 45% of the total
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Mt Number of continuing education non-credit activities for scientists and engineers offered by
universities and prefessionailtechnical organizations, 1975-76

Institution

Type of Act Iv ity

Nurr ber Number Alter Co! res

with one of Short hours institutes pondence Self study Other

Or more activities Courses courses course::.

Universities 92 3519 821 101! 1323 16 19 174

Professional; Technical
Organizations 55 1390 145 67 900 162 83 33

Total .
147 4909 966 1082 2223 329 102 207

Ttist aotivilite are defined as foliowt. Short course organized Instructional program on a specific subject that meets in all-day sessions for a minimum 015 days amounting to et tem 30

diock hours. AftfiLhOU11 COWIN organized Instructionst program on a specific subeot presented in short segments over j predetemilned number ot wooks, Institute also caned -
-seminar, olitsIC, agonistic:9; organized imnructional program meeting for S hours or more in continuous sessions except for mealsand recesses, lasting fa leas then 30 clock hours. Car-

sersionctervi course COursi of Instructioe Involving a continuing exchange between instructor and student conducted grimarily by written communication. Sall-study program of In-

a-WOW:4n in which atuilent is provided with all materials and lefl to proceed on tilaJner own with no irect aid from an ititructor.

&Neva: KU" John P. and Jcnis, Judy 1., &gm of ContirwIng Education Activities tor Engineers and Scientists, pp. 6-15.
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Chart 1-20: Federal funding of science-
technology centers and museums'

3 00

2 75

2 50

2 25

2.02

1

1.50

1 25 r
1 00

75

Although these data are preliminary and come from a draft report, they serve to give a good estimate c
federal support to science-technology centers and museums. Between 1972 and 1978, the Feder
government made grants of slightly over $30 million. National History museums received about $12,
million, general museums $9.2 million, science-technology centers $8.9 million, and aquariums ar
zoos $2.6 million.

SC . ; ........
moutgaiwo *la:: .:115;

0 -
FY 1972 F: I 1973

Muserin Ijf

Centers rii
Scier,L.Q

Natura ,

Nature Ceitt.f...,

Botar!Lo'

Genera
Cruldrt!fl
with SCW,.,'

TOTALS

...........

Y 1974
__i_ I

F- Y ;`37!) i *. 976 F Y 197!
tr inr;,/,n c,ucii,.«!

4444
411 Science-technology

center, planetariums,
science museums

Natural history
museums,
anthropology
museums, nature
centers

General museums,
children's museums
with science sections

or Aquariums,
gm* Bono arboretums, zoos,

botanical gardens

FY 1978

Table 1-20: Federal funding of science-technology centers and museums

Y 1076 y 1977 FY 1978

492 $! 1A3,745,

'S2 2 ' 400 $2,444.954

1 1'.) $ If;

$1 7t1 :; 712 $1. .730 542 $2 581,727

.ttt S I o98 ti.. $2 8,3L 429 Sf.., 602.325 $5 993 438 $6 322 549 $6.738.050

'cnaiiertge grants art, VlIclutli.pd IrOf11 those totals Funoirty is frunt ttlf: NAT,C.M3 Erricmert lot irle Arts, Nalionai Eriornent tor trte Hnanifies, National Museum Act, and National
Science Founuation
Source: Association of Scianceecnnology Centers, ASTC Scatnce Museum Funding Study, pp. 1-3, ancloinpublisriod 01:w
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7;hapter II
PARTICIPATION

INTRODUCTION
This chapter presents data on how many and

what kinds of people participate in science educa-
tion and what form that participation takes. The
data are grouped Into three categories: K-12,
higher education, and informal education.

HIGHLIGHTS
K-12

1. ln high school nearly equal proportions of
males and females take mathematics
courses. (Chart 11-1)

2. A substantially larger percent of white
17-year-olds than black 17-year-olds have
taken algebra 1, algebra II, and geometry.
(Chart 11-2)

3. Most college-bound high school students
continue to take the standard course prepar-
ation Including 3 + years of mathematics and
2 + years of science. (Chart 11-3)

4. Honors courses In mathematics and English
enrolled higher percents (both 14.5) of stu-
dent., than other honors courses. (Chart 11.4)

5. More than one-third of ail high school mathe-
matics teachers and almost half of all high
school science teachers have participated in
at least one NSF-sponsored activity. (Chart
11-5)

Hlgier Education
1. Among those declaring a major in the

sciences et two-year institutions, engineer-
ing accounts for as many students as all the
other sciences combined. (Chart 11-6)

2. While more undergraduates enroji in engin-
eering than any other science, Women and
minorities find their greatest representation
in the biological sciences. (Chart 11-7)

3. Between 1969 and 1976, undergraduate en-
roliments in the social sciences declined by
more than 50%. (Chart 11- )

4. Undergraduate englnee ng enrollments are
rtsing signilicartttr-h 14-9)

5. Between 1960 and 1976, graduate enrol
ments in the sciences as a percent of total er
roliments have declined, once accounting fc
370/0 ot all enrollments, dropping to 23% I
1976. (Chart 11-10)

6. At the graduate level In 1978, women accoun
ed for approximately one-third of the enrol
ments in the biological sciences but tor onl
7% of those In engineering. (Chart 11-11)

7. As a percentage of total enrollment at tt:
graduate level, women have increased the'
share in every science slnce 1969. (Chart11-1'

8. Approximately 30,000 scientists and engir
eers enrolled in continuing education credi
granting courses in 1975-76. (Chart 11-13)

9. Almost 187,000 scientists and engineers er
rolled in continuing education non-credit ac
tivities during 1975-76. (Chart 11-14)

Informal Education
1. On the average, a higher percent of 13-yea

olds than 17-year.olds report participating I
science-related activities outside of schoc
(Chart 111.15)

2. There has been an increase in the total nur.
ber of people attending museums belongin
to the Association of Science/ Technoloe
Centers (ASTC) between 1975, and 19T
(Charts 11-16, A& B)

3. TV is the most frequently reported source c
information about energy issues, but ti
print media is the most frequently reporte
source of infor-ration about new develo
rnents in energy science and technolog
(Chart 1119)



Chart 11.1: Percent of 17year.olds who
Had taken various mathematics

courses, by sex, 1977.78

The total percent of students taking various mathematics courses declines as the courses beam
more difficult. The difference In percents of males and femals range from 14 to a.s.

Algebra 1 Geometry Algebra II Trigonomeiry Probabihty
and

Statistics

Precalculus
or

Calculus

Computer
Programming

Table II-1: Percent of 17-year-olds who had taken various mathematics courses*, by sex, 1977-78

Probability & Precalculus Computer
Aidebra I Geometry Algebra II Trigunornetry Statistics or Calculus Programming

Total 72 1 51 3 36 9 12.9 7 3 9 5 0

Males 70 7 52 1 37 6 14 7 3 3 4 7 5.9

Females 73 6 50 !-) 36 1 11 1 2 2 3 1 4 1

'Tha trua II pal olds Ang *4-ro, year ienth
NatIona1Assetismerd ul Educalturt,ot Pruijres5, MarnernaliCil hnor4v.lye, and SAWS, p 45, 51, Ana unpuDILT,hed data

9



Chart 11-2: Percent of 17-year-olds who
had taken various mathematics

courses, by ince, 1977-78

A substantlally larger percent of white 17.year-olde than black 17-year-olda have taken algebra I &

and geometry.

Table 11-2: Percent of 17-yearolds who had taken
various mathematics courses, by race, 1977-78

A Iget)ro I Geometry

55 31

VV110e

'AIgel)ra II

24

Sgulcs. Nalfonal ISSMont of EducatIonal Progms, Mornornivrical Kna *foga and p. 48 ,



Chart 11-3: Mean number of years of
study, by sublect of college-bound

seniors, b) sox, 1978-1979

College-bound *Anion continuo to show the standard course preparation: 4 years of EtiglishA+ c
mathematics, 2 of a foreign language, 1 + of biology, 1.2 of a physical sciences, and 3+ of sod
studies. The greatest inter-sex differences appear in the physical sciences .and mathematics where tt
males take more course work.

4 00

3 50

.7) 3 00

c' 2 50

2 00

1 50

F
1 00

50

English Mathernalic5 Foreign Language Biological Scienct, Physicai Science SoCial Studies

Table II-3: Number of years of study by subject of college-bound seniors, by sex, 197879

Engit,i'l Mathematics For Language,, Bic) SC tencet-, f. "I y Sciences' `..-;oC Studies'

Male onr.e Male Fornaie Malt " cmall? Malt f em,tie Mak, F iimale MAit. Female

i

NO CDursqs
One Year
Two Years
Three Yeari,
Four Year5
Five or More Yr5

No Hesocncing .

Mean Nu Yrs

Mean No iTotaii

0 3
2

7 7

7 0

(50 13

2

.140079

3 94

3

0 2,

C

79 9
11 7

490337

3 99

97

4

1 7

74 1
5,) 6
11 9

419862

3 e2

3

0 5
r)

1V, 9

34 2.

39 (1

6 4

490020

-i ',' l

44

15 7

14 i)

39 0
18 9

1(.; 0

2 8

430541

2 03

2

11 0

1",'

34 7
2' .-)
11., 2

4 e,

48748

2 33

18

1

5 9
he 9

f.) 2

1 9
0

,13 7(if,t,

1 39

1

488242

1 41

0 0
2U, 8

;,3947r,i

4 9
1 7

17

138

.33

1",'

2

0

1

8

5

9

0

6

0
)

16

38
31)

6

7

4

7

8

2

2

.4

' 0

0 7
2 4

18 6

41 3
31 4

42 /704 486U3 7 a 4.7,1374 487398

1 `.P3 1 so 3 2.4 3 17

40 1 76 3 21

'Students wee given ',samples 01 sClenC and Social studies coursers as follows biological tcilifIcll "blc,309y, botilny, and zoology, physicai sciences "chemistry, physics, and

eerth Sciences," Wird studes "hrsiCsy. government, and geography It re not cterr where, 0 at a0, students *cold note ccursetsaing in physical or general science,anthropology,

economics, sociology, or psychoiogy.
Source: Admissions Testing Program of the Goliegs Board, Nellonel Report, College Bound SeOlots, jg7, p, 14



Chart 11-4; Percent of College-bound
seniors who took an honor* course,

by subject11918-79

A

fhlrpercontagt;ofVstudents taking honors courses from among those who reported subject courses am
the Student Descriptive Questionnaire of the Admissions Testing Program includöd 8.8% for soda
studies and 14.5% for mathematics. (

15

12

9

3

- t
t

... 4 Of

O

0

vn

O

a

4

%

English Mathematics Foreign
Languages

Biological
Sciences .

Physical
Sciences

Social
Studies

11

Table 114: Number and percent of collede-bound seniors who took an
honors course, by Subject, 1978-79.

Foreign BioloQicat Physical Social
Honors Courses Enghsh Mathematics Languages Sciences Sciencet Studies

Number Who Took an Honors
Course. by Subject 134,158 133.778 59,631 83.162 8.1,133 80,548

Number Who Took a Regular
Course. by Subject 790,087 789,665 753,404 799,858 747,996 839,366

Total 924.245 923.443 813,035 883.020 829,12Q 919,853

Percept Who Took
Honors Courses .. 14 5 14 5 7 3 9 4 9 8 8 8

&owe Admissions Tasting Program of Om College floard, National Repoli, convge BOund Sonlors, 1979, p 21

5 2.

z

0



Chart 11.5: Percent of current teachers Participation by teachers in NSFsponsored activities increases with grade level. More then one-third oi

who hate attended an NSF-spontored all high school mathematics teachers andlilbsost halt of ail high school science teachers have par-

Institute, workshop, or conference
ticipated in at least one such activity. Mathematios and science teachers, especially at the higher grade
1ava1s, are much more likely to have participated than social studies teachers.

Science. Mathematics Social Stud es

Source: Violas. Ins R., et al, Th Status of Prs-Collve Science, Mathematics, and Social Studios 'Educational Practices in U S Schools: An Ovirteifilf and Summaries of TN** Studies, p. 6.
(Mfghlights Ritport)

Table 11-5: Percent of educators attending one or more NSF-sponsored Institutes, workshops or conferences

State Supervisors

Yes
Missing Or

No . Inconsistent Response'

3 Teachers

Yes No
Missing or

Inconsistent Response'

Mathematics (N 77 21 2 Mathematics (N 297) 5 87 9

Science iN 61, 79 15 Science (N 287) 2 91 8

Social Studies IN 62) 60 35 5 SOciai Studies (NJ 254) 4 87 9

K.6 District Program 0 Respondents 4 6 Teachers
Mathematics (N 327) 18 63 19 Mathematics N - 277) . . 5 85 10

Science (N = 328) 28 54 18 Scienc e (N 211) 12 80 7

Social Studies (N 303) 66 18 Social 'udies (N 281) 8 6b 4

7 12 Orstrrct Program 0 Respondents 7-9 Teachers
MaTtlernatics (N 321) 39 54 Mathematics (N 550) 25 67 8

Science iN 318i .46 42 Science (N 535) 32 4

Social Studies (N

Principals
298, 2 1 71 8 Sochti Studies

10 12 Tedchers

453) 4- 90 6

K,3 (N 317). 10 5 Mathematics ON 548) 37 60
4 6 (N 2921 53 - 7 Science (N 5861 .

4'7 44 9

7 9 (N 298) 13 81 6 Social Studies (N 490) 5 84 10

1012 (N 270) 25 71 4

'Inclu.das parsons who indicated they had attended one or mots NSF.sportsVed activities but then lolled to circil tha antis attended and Mose who said
WOE! One of mors
601os. Weiss, kis R., Report ol the 7977 National Survey of Science,Mathamatics, and Sala! Studies Education, p. &D.

6

53

had not attendsd any and then



Chart Enrollments in two-year
colleges, by sex and by field, fall 1978

If

Less than 4% of two-year institution students declare a major in agriculture/natural resourc
biological sciences, angivieering, or physical sciences. Within the 4%, women in two-year institutk
el:hit:sit the same pattern as those in four-year Institutions and graduate school. They are most cam
trated In the biological sciences, over 50% of the Mal, and least represented in engineering, abi
11% of the total.

10

9

6

5

4

3

L.
Acnit.J:tLJ,( and

ufai Hebour;x!,
SCIUCCOS 11Q111tref in g Phyt;iC' o Sc i ricre;.;

Table 11-6: Enrollments in two-year colleges, by sex, and by field, fall 1978

Ar,';codure anci
Na/arJ:

Scwnr

AL Ot'wn,

t)

Tct Efl

23d

10 f'16

(9f.1 421

I 9u() ddd

f ernal

.086

I 969

Ir 9t;

1'3:i

2

Source Pepin. Andrew Lntonment Hgher Lc.dcdt,on, 1978, (to be publisbecfj.



Chart 117: Undergraduate enrollments
of women and minoritiei, by field,

fall 1978

About SO% of all undergraduates in 1878 were women. About 48% of the undergraduates enrollee
biology wore, womon but only about 11% of the engineering enrollees wen. women.
Minorities constituted about 18% of total enrollment. Their science enrollments ranged from 8%
agriculture and natursi resources to 17% in biological sciences.

50

40 Total
c7)

30

20

1

1-1 Women
MI II Minor Was

Ac,rculture antt
Nalurai Resources

Biological
Sciences

L lgineering Physical
Sciences

Table 11.7: Undergraduate enrollments of women and
minorities, by field, fall 1978

Fly !:1

Acricl)iturnd

Total
Enrollment

Women
Number Petcent

Minorities
Number Peb:ent

Naturai fiesourcer:; 137,605 38 /53 30 7 868

Bio Sclencos 252 777 115 038 46 42 ,378 17

E.ngJer-frIg 451,160 49 742 11 53,800 , 2

Ph,s,caI Sciereos 123.986 32 720 20 1;.),t4.11 10

A H bek1r., 698,694 4.3/5.715 50 1,589 466 16

Saurce Pepin. Andrew J Fall Enrollmerl Eaucel017, 1978 Ito te published)
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Chart 11.8: Percentages of
undergraduate enrollments by field,

1989 and 1978

Although enrollment in biological sciences increased somewhat, mathematical, physical, and soci
sciences lost substantial portions of their enrollments. Professional subjects such as journallst
gained considerable enrollments. Most of these changes were paralleled, by faculty changes (Chi
1-12).

Matherahcal and
Physical Sciencus

Undergraduate Enrollment 1969

Other, or
no major

813/0

Arts
8%

Mathematical and
f-Thysu;a1 ScJencus

4"

Humanities 5%

Social Sciences
12%

Biological Sciunces

Undergraduate Enrollment 1976

rOural: Carnegie Foundation for the Advancement of Teaching, MIsslone of the College Curriculum, p 103 (revised per advice of Carnegie Foundation),



Chart 11-9: Total engineering
enrollments in engineering schools,

1968-1978

Undergraduate engineering enrollments are rising significantly.

350

325

300

275

250

225

20

70

65

60

0 L
1968 1969 1970

. ...000....
..

........ Undergraduate

............. r

eeeeee .......................

1971 1972 1973 1974

1

1975

Graduate

19/4) 1977 1978

Table Total engineering enrollments in engineering schools*, 1968-1978

Engineering Student
Fall
1968

Fall
1969

Fall
1970

Fall
1971

f-all
1972

FrestIrn;.in Year f- LJH T 17,494 /4.113 71,661 58.566 62.100
Sopflornore Year. F iiil T me 55,011 52.912 53 419 47 948 42,272
Junior Y:ar. F Thine 50.274 50.039 49 91.' 49.543 45 8 /4
Senior Year f- u I Tirnt! ,i0 .73t) 91.7'36 91 953 51.177 49.899
Fifth Year, FuH T,Int? ',.) 131 4.003 4 912 4,191 4 580

TOTAL FULL TIME. UNDLHGRAD;, :39 242 233.530 2:31.710 119.825 194. /27

Part LIM' UTIClergr,i,JUait?!; 210154 ,%.3i34 In 44;) 10,2,'..J' 14 149

TOTAL UNDO fiGHADUATi'.
STUDF NIT 21739 '390 254 514 250.176 229,047 209 915

Master's Degrtle FuN 24 4f.9 20 214 :)3.310 22 40!.1 22 977

Doctor s Dec;fl..f, Ful! rifn!,! 1. 705 14 29 (3 14 992 14, 1 09 1 1 4t)c

TOTAL FULL TIME.
GRADUATE ST UDE N S 40,231 34.112 110018 36 506 10 .3'37

Part lime Graduate Students 32,1346 10.602 21 102 24 940

TOTAL GRADUATL STUDENTS 61,483 06.951 68 920 63 807 01.211

Nurnber of SchOr,ir.; 211 209 27; 282 283

*Engineering sCh0-01s enroll ats01,1 'A, of atl engineerIng studonIS
SWIM EintnedrIng Manpower Commission of Engineers Joint Counil, Engineering Manpower Bulletin, pALy 197, p 7

Fall Fall Lill Fall Fall Fall
1973 1974 1975 197() 1971 1978

51.935 03.444 75 ,343 81.250 58.780 95,805
40,519 49 935 59 891 63,002 70.320 72,150
41,613 43 007 49 338 60.815 64.271 69.816
45 160 44.535 47.010 `)41,f0.)," 00.119 68.260

4,222 4 176 3.72,7 6 312 5206
180.105 291 099 231 3/9 25 /,835 289.248 311,237

13.).09.: lt, 60i 1,' u41 19 844 29 634 22,843

2022397 217 755 24.42; 271,679 309,1382 334,080

22 589 21 999 20 004 2ri 20.9713 26,060

11 4(.)4 11001 10,'_4(,.s 10 .359 12,321

14 492 32 021 37 255 30 47') 19.236 38.381

20,114 ;17 b 27 173 26 64,.) 3`.- 00') 24,133

00 001. 00 199 64 468 03.321 64 :300 62,514

2135 282 291 289 289 216



Chart 11-10: Enrollment for master's and
doctor's degrees, by field, fail

1960-fall 1976

As a group the els fields represented hire accounted for 37% of ali enrollments in 1960, 31% in 197%
and 23% in 1978. In general the numbers of enrollments increased from 1960 to 1970. Since the
enrollments in mathematics, engineering, and social sciences have declined.
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1965

Information Sciences

1970 1972

11".."444115 Social Sciences
.0. -

81.1. ft.* Enginevring
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Biological Sciences

SIM Physical Sciences

1974 1975 1976



Field of s udy 1960

2

1965

3

1970

4

1972

5

1974

6

1975

7

1976

8

All fields 314,349 535,332 816,207 858,580 965,000 1,053,769 1,030,007

Agriculture and natural tesources 5,493 8,039 10,432 11,322 12,601 14.674 15,206
Architecture and environmental design 585 1,085 5,433 7,240 9,208 10,231 10,128
Area studies 669 1,412 2,262 4,016 4,198 4,165 4,091

Biological sciences 14,775 27.165 36,499 38.914 42.518 44,157 43,957
Business and management 25,342 50,920 87,487 98,762 123,387 144,953 149,976

Communications 868 1,190 2,503 6,153 8,108 9.315 8,791
Computer and information sciences (') 816 7,937 8,826 10,379 10,856 11,852

Education 94,993 150,300 257,605 275,053 327,113 349,087 324.475
Engineering .. . . ......... , . 36,636 57,516 64,788 56,006 56,037 59,402 57,330
File and applied arts 6,287 12,539 19.858 24,890 28,016 30,708 30,222

Foreign languages 5,903 13,001 18,567 16,796 14,618 13,891 12,808
Health professions . 5,842 8,909 14,242 23,692 30,378 35,463 38,101

Home economics 1,580 2,358 4,611 5,336 6,693 7,664 8,085
Law 1,651 2,465 2,533 2,870 3,493 3,604 3,586

Letters 18,228 35,214 51,167 49,382 48,132 46,464 43,981

Library science 1,360 8,567 12,416 13,554 14,395 14,731 13,307
Mathematics 11,770 20,198 22,672 19,238 16,739 16,168 14.926

Physical sciences 25,707 36.506 40,113 36,047 34,936 35.497 36,147
Psychology 10,677 15,551 25,342 29,157 32,794 35,318 35,363
Public affairs and services 8,235 13,465 19,671 28,272 40,588 47,711 53,032

Social sciences 28.373 53,284 76,805 73,207 72,505 71,213 67,128
Theology 5,314 7,028 7,194 10,334 12,558 15,222 16,791

lnterdiscipl nary studies . .......... 4,061 7,804 26,070 19,513 15,606 33,275 30,723



Chart II-11: Graduate enrollments of
immen and minOrities, by field, fail 1978

60

50

40

10.

ttc 20

a

-ta

About 46% of ail graduate students are women. Woman's graduate enrollments are similar to women's
undergraduate enrollments: high In biology (35%) and low in engineering (7%). About 10% of at
graduate students are minorities. They comprise 5 to 8% of the enrollments in the Holds shown.

n Total

=I Women

Minorities

Agr culture and
Natural Resources

Biological
Sciences

E ngineering Physical
Sciences

Table ii11: Graduate enrollments of women and minorities, by field, fall 1978

Women Minorities

Field

A;;ricult ore and

Enrollment number percent number percent

At LI raIResourcel, 16,923 3.61:3 21 544 5

Biological Sc;ences 41.785 14.776 35 3,015

Engineering 57.123 3,964 7 4,523 8

Ptiyicul Sciences 35.279 6,247 18 1,944 6

ields 1.0716,795 498.995 46 111,625 10

Source Ptpin, Andrew J , Entortrnen( 1,1 thiihrr tducdhon 1918 ilo to published)

6



chart ll.12 'fronds in woman's
anrollmant for master's & doctor's
dogmas, by field, 1969, 1972, 1976.

A. a perceMage of total enrollment woman show an increase in every Held between 19.9 and 197IL

Biological
Sciences

Computer
Sciences

Engineering Mat hematics Physical
Sciences

Social
Sciences

61



Wont for mast,ets0,doctoeslociress, by field, 1969, 1972, 1976

Total

1969

Women oW TL tal

1972

omen W To! al

1976

Women "

All Fields .. . 756,865 264,266 35 858,580 326.675 36 1.030.007 451,594 <3,

Agriculture .. 6.908 476 7 11,322 942 8 15.206 2.592 17,

Architecture . .. 1,948 240 12 7,240 1.466 20 10,128' 2.7741 27

Biological Sciences 34,861 9,367 27 38.914 10,734 28 43.957 14.281 32

Business & Commerce 76,372 3.798 5 36.213 2,795 8 149.976 27,854 18.

Computer Science &
Systems Analysis 6,201 684 11 8,826 1.164 13 11,852 2,180 18,

Education 234,042 128.617 55 275,053 159.683 58 324,475 209.129 64,

Engineering . , 65,048 796 1 56,006 1,219 2 57.330 2.868 5.

Fine & Applied Arts 26,614 12,481 47 24,890 11.713 47 30,222 15,995 52.

Foreign Languag(.s 20,721 11,755 57 16,796 10.029 60 12,808 8.255 64.

Health Professions 12,564 5,372 43 23.692 12,172 51 38.101 24,534 64.

Law . .
2,521 102 4 2,870 259 9 3.586 551 15.

English Language
& Literature 34.569' 18,932' 55 30 162 17.245 57 43,982 24.082 54.

Library Science 12,092 9.633 80 12,756 9,969 78 13.301 10,628 79

Mathematics .. 22,974 5.639 25 19,238 5,101 27 14,926 4,442 29

Physical Sciences 39,885 4,240 11 36.047 4,374 12 36,14/ 5,661 15

Psychology 22,726 7.827 34 29,157 11.189 38 35,363 16,686 47

Social Sciences 90.569 28,274 31 73,207 20.686 28 67.128 22,916 34,

Theology 10,765 1.799 17 10,334 1,757 17 16.791 3,484 20

144tutils Jetenifisfre.
WA*. Nakial ftrosoNrubs.
<..fAciudei Etwitunereata Dileicst

,1444 Vitter,, GeV /4 WsaI MinaeOF A Wanpomir TO Amore* Service. &yard &Mon. NM R. la
,



Chart II-13: Evollments In continuing
education degree credit courus by

scientists and engineers, 197548

In 1975-78, over 30,000 scientists and engineers enrolled in degree credit courses offering an &versus 0
3 hours cmdit. About two-thirds of the enrollments occurred In on-campus courses and one-third of
campus. Comparing this charl with chart I-18, we can see that the average course had an enrollment 0
approximately t ilne students. Furthermore, while there were more off-campus activities, attendanc
was much greater for the on-campus actMtles.

30756

Total

19060

696

26620

On CampL,s

Location ut
Course

()!1 Campus

Enrollments

=.4

4136

Live instruction Mecna

pe
Instfuction

SWIM kuI. John P. ARO JortAs, Judy A., Survey of Continuing Education Activities tor Engineers and Sclinti4t5, pp 15 17



Chart 11-14: Enrollments in continuing
education non-credit activities by
scientists and engineers, 1975-76

Almost 187,000 scientists and ngiroers enrolled in continuing education non-credit activities
1975.76. About 60% of the enrollments took place in universitysponsorad activities and 40% with p
fessional societies. Coniparing this chart with chart 1.19 we can see that while universities offer
roughly three times as many activitir ; as the professional associations they attracted only one a
one-half times as many enrollees.

Shot1 SeS Alter wort;
cot) SOS

Institutes Curt espondence
courses

Self-study Other

Table 11-14: Enrollments in continuing education non-credit activities by scientists and engineers, by
type of activity and Institution offering activity, 1975-76

Typ:t..!

Type of Actiyil'

NumPer viltn
One lt Mott. Told! Snort After hotirt

Activt.es Lorollment,.; Courses Courses ltistttutes

Untvertutly, 92 114.088 22 190 18 7 (Th 85.893

Prol,?s!ilonol'Tt hnR.al
OrgarnzatIont) Y') 71,904 4.918 5 288 46,52::$

Total 147 186,592 27.108 23.993 112.410

Cor I t'SpOf tlIC:r1C('
Coot

4 461

4 f)83

9.004

Self study Other

175 3,244

5.812

5,987

4.780

8,024

'See TaDle i 19 tor definftions of a ctivitirS
Sowav, Klus, John P and Jonos, Judy A Survuy of Conttnutng Education Activities for Engineers and Scienttsfs, pp 6.15



Chart 11-15. Percentages of 13- and
17-year-olds participating in varioue
science-related activities outside of

science classes

On the average, a higher percent of 13-year-olds than 17-year-olds report patticipating in scion
related activities outside of school. The activities that 17-year-olds report more frequently than 13-yea
olds, however, are reading science articles and watching science shows on TV.
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13-year-olds

17.year-olds

Read science
articles in
inagazine

Road science Watched science Gone to hear
jrticles n show on TV peophi talk
newspader about science

Read books
on science

or scientists

Talked about
science topics

with friends

Done science
projects

Worked with
science related

hobbies

Table 11-15: Percentages of 13- and 17-year-olds
participating in various science-related activities outside

of science classes

Percent Saying
or Sometimes

Age 13

They Often
Participate

Age 17

How often have you done each of the following activities when Read science articles in magazines .. 47 48
not requirod for science class? Head science articles in newspapers 41 47

Watched science shows on TV 58 62
Gone to hear people give talks on science. 8 8

Head books about science or scientists 45 29
Talked about science topics with your friends 41 37

Done science projects .. 68 49
Worked with science related hobbies 45 37

Average percentage reporting participation 44 39

Source, National Amassment of Educational Progress, Atlifudes Tosietd Science, p. g.

6s



Charts 11-16, A&S: Attindance at
science museums, Association
of Science-Technology Centers

(ASTC), 197547

The Association of Scierwe-Technology Canters (ASTC) reports a general Increaieln attendance atIt
members Bellinee inalleamay and science and technology centers. Folly-nine of Its members abOvre
a 13% Increase In their combined attendance figures over a three-year period.
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Table 11-16: Attendance at science
museums, Association of Science-

Technology Conkers (ASTC). 1975-77

Year
Combinod

Attendance
Average

Attendance

1975 25,010,114

_

510,410

197d 26,556,428 541 967

1977 28 292£03 577,404

N 49

Sou= Aeseciat ""$ntiqsanaleey ConWs, unatbaviad data.



Ctiad 107: $clenc4 m4uot:
ttendance by age, as percent
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chart 1148:.Circulations of popular . Although them hay* bean slight fluctuations, circulation for aH flys science? magazinas has increased '

science magazines tits Past dacatla-

110
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80

7

60

National Geographic Science

1969-

1973

1111 1976

1978

Science Digest

s.

Science News Scientific American

Table 11-18: Circulations of popular science magazines

Magazine 1969 1973 1976 1979 (June)

National Geographic . 6,402,67' 8,276,668 9,350,123 10,249,748

Science 146,898 139,785 142/335 151,488

Science Digest .. 147,000 156,000 144,000 153,000

Science News .. 113,927 94.923 134,283 168,248

Scientific American 427,653 425,000 665,395 691,922

Sowees; Circulation departments of each magazine.



Chart 11-19: Sources used by young
adults' to obtain information about

selected energy issues

TV is the most frequently reported source of information about energy issues. For information abou
pollution, conservation, and alternative energy sources, TV provides information to nearly as mane
young adults as all the print media combined. For new developments in energy science and technolugy
however, young adults tend to use the print media.

Pollution

Other
7.9%

Books
7.6%

None
12.994 TV

28%

Newspapers
15.4%

Journals Of
Magazines

28.2%

New Developments In
Energy Science & Technology

5 9

Energy Conservation

Hadlu
3 6",

Books
4 6"

Alternative Energy Sources

'Defined as ?5.35 years o1d
Stautce: Notional Assessment of Educational Progress, Enetgy Knowledge ant; AttItudeS A Nsttonal Assessment ol Enetgy Awateness Among Young Adults, p

s9
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Chapter III
ATTITUDES, GOALS,
AND NEEDS

INTRODUCTION
Resources and part icioation determine the form

and content of American education. But knowing
only that gives us an incomplete picture of our
educational system, since that alone does not tell
us how people feel about the system, what their
educational aspirations are, or in what areas they
feel the system needs improvement. Such data,
generally termed affective, are crucial if we are to
understand why our educational system is the way
it is and which changes are most likely to occur.

Obtaining affective information regarding
science education exclusively (as opposed to Just
science or educalion) is very difficult. National
polls historically neglect to ask about attitudes
towards science education. Nevertheless, this
chapter assembles a collection of data regarding
science education grouped according to three
categories of belief holders (students, faculty,
public), which is reasonably representative of peo-
ple's attitudes, goals, and needs concerning
Science education.

HIGHLIGHTS

Students

1. The popularity of science and social studies
increases somewhat with students' ages,
while the popularity of mathematics decreas-
es. Even so, mathematics is more popular at
all ages than either science or social studies.
(Chart 111-1)

2. About 32% of college-bound seniors report
intentions to study science, engineering,
mathematics, or social sciences in college.
(Chart 111-2)

3. In the basic skills area, more college-bound
seniors say they need help in mathematics
than any of the other areas. (Chart 111-3)

4. The college-bound seniors scoring, on the
average, highest on their SAT's, tend to plan
on studying science, engineering, mathemat
ics, or English literature. (Chart 111-4)

Faculty

1. A total of 67 0/0 of science, mathematics, and
social studies teachers reported needing as-
sistance in obtaining information about in-
structional materials. (Chart 111.5)

2. The availability of lab assistants or parapro .
fessionals and money to buy supplies on a
day to day basis were seen as major need
areas for mathematics, science, and social
studies teachers. (Chart 111-6)

3. Issues related to facilities, equipment, and
supplies are significantly more troublesome
in science classes than in mathematics or so-
cial studies classes. (Chart 111-6)

4. The largest problem perceived by mathemat-
ics teachers is the lack of materials for in-
dividualizing instruction. (Chart 111-7)

5. Science teachers perceived three serio
problems: inadequate facilities, insufficic
funds for purchasing equipment and Si.
plies, and lack of materials for individualizi.
Instruction. (Chart 111-8)

6. Social studies teachers perceive themselv
as having more problems than mathemati
and science teachers, but the severity of t:
problems does not seem as great. Their mc
troublesome problems are inadequate St
dent reading abilities and need for individu
ized materials. (Chart 111-9)

7. Only 22°/0 of elementary school teachers f4
"very well qualified" to teach science a,
16% feel "not well qualified" to teach it. Six
percent feel "adequately qualified." (Ch
III-10)

8. A sizable number of secondary schc
science, mathematics, and social studi
teachers feel inadequately qualified to tea-
one or more of their courses. (Chart 111-1 1)

9. Mathematics and science teachers are net
ed to fill currently unfilled positions and t.
projection is that they will continue to :
needed in the next five years. (Chartc 111-1
A&B)

Public

Ninety-seven percent of the public views matt-
matics as an essential for high school studen9
Eighty-three percent regard science as essenti
(Chart 111.13)



Chart 111-1: Percentages of students
naming various subjects in school as

their most favorite, ages 9, 13, and 17.

The popularity of science and social studies, never very high among students, increases somewhat a
students age. Mathematics, by contrast, is the favorite of nearly half the 9.year-olds yet becomes les
popular as students age. It is, even so, the favorite of more 13. and 17.year.olds than eithsr science o
social studies.
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Science Mdl rittmatics EnglisbiLanguage Arts Socia! Stud es Other

Table III-1: Percentages of students naming various subjects
in school as their most favorite, ages 9, 13 and 17

Age 9

Percf!nt Naming
Favorite Subject

Age 13 Age 17

scence 6 11 12

Matrlern:ilics 48 30 18

Lngilsi,:!anguabe xis :24 l'o 16

Socia stddies 3 13 13

Other 19 :-s1 41

SourcH NatJunal Assessinont ul Educational Piowe5s, Arlauclas Towdro Scrence, p. 5
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Chart 111-2: Percent of college-bound
seniors intending to study science,
engineering, mathematics or social

sciences, by sex, 1979

About 32% of college-bound seniors said that they intended, as a first choice, to study science
engineering, mathematics, or social science. The greatest differences between the sexes were
psychology and engineering.

20

0
3 C, rr,11Pr

y

54

E T1 yi 7Iutlung ierT4 XI,: 1,4 P tL SOC

; el-1C CS



- k (

... . - - . .

:7 ,

of $aU.as,bo I*$snding to study vast us fisids,

V.

SW

-V

.--' ', S....

cc
.V.--.. &:..-'-,

v,. '

y :'-I.' .c

\I

.-V- 4&

7

'

4

1ow Maons Y oam ol thi CoIMq. 1d $1 Ror1, C Jmd 1it IVV. 18

- .-." -..
-- V - - ., ... .

-. S -
c;::.- :_I I

-.,
e \. -

-..t 4. 'S T -- -
&-



Chart 111-3: Plans of collegit-bound
swims to ask colleges for special

assistance, by areas of need and
ethnic group, 1978-79

In the basic skills, a greater percentage of students felt that they would need help in mathematics ths,
in reading and writing. Furthermore, twice as many black students as white students felt that the:
would need help in this area.

100

90 -

80 -

--

60 -

50 -

40 .-

30

20 -

10 -

Black

1---1 White

1111 Total

1

Educational
Counseling

Voc./Career
Counseling

Mathematical
Skills

Reading
Skills

Writing
Skills

Study
Skills

Table 111-3: Plans of college-bound seniors to ask college for special assistance, by
areas of need and ethnic group, 1978-79

American
Indian

0,0

Black
Mexican,
American Oriental

Puerto
Rican White Other

c.

Total

Educational Counseling 36.7 34 4 45.6 44 1 39.1 37 3 37 8 36.7

Voc/Career Counseling 26.5 25 4 32.3 35 6 25,0 28 3 27 8 27.8

Mathematical Skills 22.5 29.5 26 0 18 7 21.9 14 6 20 3 16.3

Reading Skills 14.2 16 7 17 5 22 8 17 7 11.8 16 6 12.6

Writing Skills ........ . 15 9 18.5 20 1 25 3 19 0 12 9 18 7 13.9

Study Skills . 26.5 31 8 28.9 23.5 24 9 20 I 23.1 21.7

Part.Tirne Work 43 6 53,8 43.3 40.9 45 2 39 0 41 5 40 0

Personal Counseling . 4.9 5.1 4,5 5.4 5.3 3.4 5.5 3.6

Seeking Assistance 87.8 94 7 92 0 89 7 91 0 80 5 86.9 81.2

Number Responding 3,896 81,566 14,796 25,158 9,190 756.767 21.539 948,359

-MOM Adiniesions Testing Program of Ina College Board, National Report, College Bound Seniors, 199, p. 17
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Chart III-4: intended undergraduate
fields of college-bound seniors, by

combined average SAT scores, 1978.79

College-bound seniors planning to study the physical sciences and mathematics have higher SAT
scores on the average than those planning to major in other fields.
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tl!"ks,44,

Number Responding 912,896 Total
SP' SAT SAT

Verba lean Math Mean Totals

Arts and Humanities 436 452 888

Architecture/Environmental Design 418 495 913

Art 404 421 825

English/Literature 505 478 983

Foreign Languages 475 476 951

Music .................. . 437 456 8e3

Philosophy and Religion 465 482 947

Theater Arts 437 433 870

Biological Sciences and Related Areas 435 472 907

Agriculture 408 443 851

Biological Sciences . .

472 507 979

Forestry/Conservation 420 456 876

Health and Medical .. . . ..... ... . 430 469 899

Business, Commerce, and Communications . 408 448 856

Business and Commerce . . .
400 447 847

Communications 448 449 897

Physical Sciences and Related Areas 448 535 917

Computer Science/Systems Analysis 419 498 917

Engineering 445 536 981

Mathematics 459 580 1039

Physical Sciences 498 561 1059

Social Sciences and Related Areas .
429 449 878

Education 392 420 812

Ethnic Stud es 372 386 758

Geography . .
438 481 919

History and Cultures 478 471 949

Home Economics 389 417 806

Library Science 476 448 924

Military Science 434 481 915

Psychology 435 447 882

Social Sciences 455 472 927

M scellaneous ... ...... . ..... .
420 458 878

Other . . , . . . . . ................... 396 430 826

Trade and Vocational 353 394 747

Undecided . .

441 480 921

,



chart 111-5: K-12 science, mathematics,
and social studies teachers' needs

for assistance

A total of 67% of teachers reported needing assistance in obtaining information about new Instnic
tional materials. Of that number, less than half received adequate assistance.
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di.icoveryi
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manipulative equipment
or hands on
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Table 1115: K-12 science,
mathematics, and social studies

teachers' needs for assistance

Percent ot Teachers

Do Not
Need

Assistance

Do Not
Receive

Adequate
Assistance

Receive
Adequate

Assistance Mis

Establishing instructional object!.'us 70 15 11 4

Lesson planning 83 q 5 4

Learning new leaching methods 43 18 4

Actually leac-.hing lessons 78 14 5 4

Obtaining intormation about instructional ;later! 30 43 24 4

Obtaining subject matter information 50 28 18 5

implementing discoveryinquiry approach 41 36 12 5

Using manipulative or hands on matenais 48 33 14 5

Maintaining equipment 62 19 14 4

Working with small groups 01 student! 60 29 6 4

Maintainin discipline . b2 8 6 3

Articuiabrig instruction at:N. s grade levels 57 29 8 6

Sample N 4829

Source. Weiss, Iris R , Report of the 1977 National Survey of Science, Mathematics, and Social Studies Education, p, 147.



Chart K-12 science, mathematics
and social studies teachers'

perceptions of classroom needs

Issues related to facilities, equipment and space for classroom preparation are more troublesome in

science classes than in mathmatics or social studies classes. However, the availability of lab
assistants or parsprofessionals and money to buy supplies on a day-taday basis were seen as prig).

lems far teachers of all three subjects.
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paraprofessionals

Table 1(.12 science, mathematics, and social studies teachers' perceptions of
classroom needs (by percent of classes)
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source, Weiss. it) H, Nepal of !he 1977 Nvif,orld: Survey of Srence Mulfrerflaf,cs rv,ci s studies fdt.c.itun p 1:1!
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CI rt 111-7: K-12 mathematics teachers'
perceptions of problem areas

\

For the most part, mathematics teachers do not seem beleaguered by problems. In only two categodef
insufficient funds for purchasing equipment and supplies, and lack of materials for individualizing ii-
struction, did the. combined problem options account for more than 50% of the responses and n
category received as much as a 20% response Indicating a serious problem. ,
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Chart I 4: K.12 science teachers'
options of problem areas

Compared to the mathematics teachers, science teachers perceive science instruction as having more
problems. In three categories inadequate facilltm, insufficient funds for purchasing equipment and

supplies, and lack of materials for individualizing instruction the two problem options accounted for
more than 50% of the responses and the same three categories received more than 25% response as
indicating a serious problem.

100

riSerious
problem

nSomewhat
of a problem

Not a
significant problem

{1,,;

In<in

I u t jk, tor

in!,1,t./7.1%)(1

;.111.1

Oul ),c1,11t?
¶,1, fling

Tty-ichers
Inad Tuate1y
,14.;),sri,(1 Iu

1-
N u #.nougn

time! Ic)

,,i;t);t(



Chart 111.9: K.1 2 social studies teachers'
perceptions of problem areas

C.;
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Compared to the mathematics and science teachers. saeial studies teachers perceive social studies in-
struction as having more problems. In six categories, the two problem options accounted for KM or
more of the responses: insufficient funds for purchasing supplies and equipment, lack of materials for
indit.fdualizing Instruction, out-of-dale teaching materials, lack of student interest In subject, Inads-
quote studert reading abilities, and belief that the subject is less important than other subjects.
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Table 101, 9, 9: K-12 mathematics, science and social studies teachers' perceptions of problem areas

Mathematics Social Stuaies

r":.:!or

Better that ft ,, sor)oct ,s less

Serrous
Problem

Somewhat
cf a

PrOblem

Not a

Pr oblefrl

se,,,ous
f-:dmewhat

ol A

PrObliM.

Not a
S;11(1cAnt
Plor OM ",bsIng

`..1t,r;,:,

ftt,t,lorti

SiornewrIat
Of A

ot,lem

. Nor a
S,gn,f,cant

Pfohlem Missing

,r,po,tant ttlan olhcf Sub;ct,ts 2 15 63 1 7 30 51 3 11 39 47 2

Corripiiance iri. 171 Foilt11.3' regolallo!''s 1 8 88 2 3 74 74 9 3 13 81 4

iameow.tle 'a,: n,t,os
ins,Alicient t units tor purchas,ng

,±(4,41i,,,efil aril ,,up'',2,,01',

5

13

32

39

62

46

1

2

26

18

12

38

29

37

x

4

12

23

35

38

50

37

3

2

1.4c1; ot materials bkir indivIdualiz,119
instruction 18 42 :39 1 19 39 29 2, 24 43 27 2

Out of dale tea,..tn.flg (11,11OrlAlr, 8 25 65 2 13 31 52 4 19 3-4 45 2

;nsuff,, ,ent r1,4mbet 5 01 tek1bOoks 4 13 82 1 9 15 71 5 12 20 b 2

Lack of stuct,jot ,oterest .,, s,,,t,;ecl 14 36 49 1 0 ,.2 55 4 12 42 44 2

Inadequate ,,Iudent ruailir';, abtlilit'S 24 47 :M 1 24 43 29 4 32 44 21 2

Lac4a of 1,act,r.,101efef.,1,r, Sutrjecl 3 13 84 7 4 30 62 5 4 21 73 2

Teachers inaderl..iatel pteudteil 10
teach subjeC1 4 17 78 7 6 36 03 5 4 22 72 2

1 a, t., 01 Iffai,ter,plar,rijng trtre 11 32
,..,,,,, 2 15 38 40 4 It 31 52 2

Not eflough tone to teach suNeca 4 25 70 1 15 33 50 1 I I 30 57 2

Class S.:es too tarc:e 19 38 34 49 3 18 31 19 2

Dfficulty ,n rmi,r1tecritrN 28 63 1 5 24 68 3 23 70 2

Inalegualv arttoulattoo of flt,truc'
af-f()SS grade levels 4 34 55 2 9 40 45 6 11 37 50 3

Inadequate d,vertty Of elOQI'VeS to 20 69 6 8 29 54 9 10 28 57 6

Loe. enrollments in co,Jrses 3 10 82 6 3 11 77 9 2 10 82 7

Sample N 1672 1679 1478

AVOW IIVIOSIL M. R. &Von df Ms 7977 National Survey Of Scions, Mddmunalidt1/4 and Social Studies Eduddtkin, p. 151



Chart Ill10 Elementary teachers'
perception of their qualifications,

by subject

Nearly two-thirds of all elemsntary teachers feel "very well qualified" to teach mading, while only 22%
feel "very well qualified" to teach science. At the other end of the scale, 16% of the teachers feel "not
well qualified" to teach science, compared to 6% or fewer in each of the other three areas.

Mathematics

2%

Science

Soda; Studies

IIINot well qualified

Adequately qualified

EDVery well qualified

EUnknown

2% 3%

Reading

Jowl= We lss, kis R., et al, The Status of Pre-College Science, Mathematics, and Social Studies Educational Practices in U.S. Schools: An Ovetvlew and Summariesof Three Studies, p. 13.

Table Ill-10: Elementary teachers' perceptions of their qualifications
to teach each subject

Not Well

Percent of Teachers

Adequately Very Well
Sublect Qualified Qualified Qualified Missing

Mathematics ... 4 46 49 1

Science 16 60 22 2

Social Studies , 6 54 39 1

Reading 3 32 63 2

Sample N = 1667

Source: Witt's, iris R., Report ot the 1977 National Survey of Science, Mathemetics, and Social Studies Education. p. 142.



Chart Ill-11: Secondary school teachers'
perceptions that they are inadequately

qualified to teach one or more of
their classes

,While most secondary school science,
mathematics, and social studies teachers feel at
least adequately qualified to teach all of their
courses, a sizable number of them feel inadequate-
ly qualified to teach one or more of their courses.

Grades

7.9

10-12

t1T nal C.1 5toWes

Table Ill-11 Percent of secondary teachers of each subject who feel inadequately
qualified to teach one or more of their cnurses
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Suurce Wesj, Iris R Repoli of Me 1977 Aijr,on6, suivey. of Sr:tence. MalherTY TICS, and Socal StL,des f-Ouraf,on, p 144



Chart A. 1977 Unfilled teacher
positions, and B. Teacher demand

estimates for the next five years

Among subject matter specialties, as opposed to the teaching specialties such as special education
and bilingual education, mathematics is the subject with both the most unfilled positions and the
greatest demand projections. The need for sc ence teachers is also expected to increase.
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Table 111-12k Estimated' unfilled teacher positions*:
Fall /977

\

Level and held

Unfilled
teacher

positions

All districts 9,200

Level:
Elementary 3,700
Secondary 4,500
Elementary and secondary 1,000

Selected fields:
General elementary 300

Art (3)

Bilingual education 1,200

Business (3)

English language arts 200

Foreign languages . . (3)

Health, physical education 200

Home economics (nonoccupational) (1)

Industrial arts .
300

Mathematics 1,100

Music 200

Natural and physical sciences ..... 400

Reading 300

Social studies (3)

Vocational education .. 300

Mathematics/science 100

English/social studies (3)

Special education.
Gifted and talented 400

Severely handicapped 200

Moderately and mildly hand c pped:
Emotionally disturbed 300

Learning disabled 1,500

Mentally retarded 500

Speech impaired 600

Other 300

olMeeibeet estimates based on a smoky of 507 of the 15,344 school districts.
JjIiO openinga for which teachers we souoM but %sere unabis to be himd beeeueetlueiiiMd

4ilekildeles were urtaVeitable.
RS number Welter than aro but tees than 50.

liewog,Goliedey. Mary A. end Moen. Jsy, The Condition ol Education. 1978 Edition, P. 172.

\ Table Fields for which school distrftts
report demand for teachers will Increase in the next

5 years: Fall 1977\
Number of

Field Vstricts'

Art 500

Bilingual educat on 500

Business (2)

English language arts 400
Foreign languages (2)

Health, physical education 500

Home economies inonoccupational) 200
Industrial arts 800

Mathematics 900
Music 200
Natural and physical sciences .. 700

Reading 400

Vocational education, not specified 500
Agriculture 600
Distributive education (2)

Health occupations (2)

Occupational home e,:onomics (2)

Office occupations .. (2)

Technical education 200
Trade and industi y 100

Special education, not specified 600
Severely handicapped 300

Emotionally disturbed 300
Learning disabled 1,200

Mentally retarded 200
Speech impaired

and talented 2Gifted1,001

Other special education ........... . 500

Others 300

liatkmal setimatss based on a sample ot 507 of the 15.344 school district*.
'Estimated nuMber greeter than zero but less than 50.
Source: Golladay, Mary A. and Noel!, Jay, The Condition al quostion, 1078 Edition p. lit



Chart 111-1 3: Public view of subjects
essential to all high school students

Mathematics Is viewed a.; essential by more people
than any other subject. Science ranked fifth out of
eleven subjects.

41.
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Table 111-1 3: Public view of subjects essential to all high school students

Essential

National Totals

Not foo
Essential

Don't Know/
No Answer

Mathematics 97 1 2

English grammar t+, composition 94 3 3

Ciyics;government 88 6 4

U.S history .. 86 11 3

Si;,ence 83 14 3

Geography 81 16 3.
Physical education 76 21 3

Interdependence of !mtions -Toreign relations 60 32 8

Music 4., 52 4

Foreign language 43 53 4

Art 37 58 5

t',ource Gallup, Georp H 1979, Phi Delta Kappa, Inc The Eleventh Annual Gallup Poll of the Public's Altitudes Toward the Public SchooliC
Phi Delta Kappan, Seplember, 1979.



Chapter IV
TEST DATA

INTRODUCTION
No measure of the health of American education

receives as much scrutiny as student test data. Re-
cent attention has focused on measures of what
people know and what intellectual and perform-
ance skills they possess. Such measures are
usually standardized tests (e.g., Scholastic Ap-
titude Tests, Graduate Record Examinations, Na.
tional Assessment of Educational Progress in-
struments). A distinction can be made between ap-
titude (SAT, GRE) and achievement tests (NAEP)
"Aptitude" is considered to be a relativety fixed
quantity, while "achievement" is considered to be
dependent on experience and application. The
mutual interaction of aptitude and achievement is
by no means clear or understood, however, and
therefore test data requires a balanced and
thoughtful :crutiny. -

The test data contained in this chapter are
grouped for K-12 students and higher education
Students.

HIGHLIGHTS
K-12

1, Although Scholastic Aptitude Test (SAT)
scores have declined for the past ten years,
the rate of decline for mathematics aptitude
is not nearly as great as that for verbal ap-
titude. (Chart IV-1)

2 Regarding SAT scores, the mathematics
scores for men have consistently been well
above those for women, and since 1972 verbal
scores for men have also exceeded those of
women. (Chart lV-1)

3. In contrast to the SAT scores, the Admissions
Testing Program Achievement Tests scores,
averaged across all subjects, have held
steady over the past six years, within a range
of 526 in 1972 to 538 in 1975. (Chart IV-2)

4. According to National Assessment of Educa-
tional Progress (NAEP) data, all age groups
experienced statistically significant declines
in science achievement during the first test
interval (1969-70 to 197273). There were no
significant changes during the second test
interval (1972-73 to 19476-77). (Chart IV3)

5. When analyzed separately as to type
science. NAEP data showed that all al
groups experienced statistically significa
declines in physical science achieveme
during the first test interval. Only the deelit
of the 9.year-Olds was significant during tt
second interval. (Chart IV-4)

6. In biological science acnievement, NAE
data shows that the only statistically signi
cant change is the decline demonstrated ;
17.year-olds during the f rst test interv
(Chart IV-5)

7. According to NAEP data, overall mathem;
ics achievement declined for all ages test
in the test interval 1973 to 1; 9. The decik
was statistically significant tol the 13- ar
17-year-olds. (Chart IV-6)

Higher Education

As relic led by Graduate Record Examinatk
(GRE) scores there were no st signifies
changes in either the verbal or quantitative ap
tudes of prospective science graduate studen-
(Charts IV-7, 8)



Chart IV-1: Scholastic Aptitude Test
score averages for college-bound

seniors, 1967-79

SAT =MRS have declined during the past ten years. The mathematical score for both males al
females has declined by 26 points wttile the verbal score has declined by 36 points. Men have CO
sistently scored well above women In mathematics, and since 1972 have been scoring somewhat abo
women in verbal aptitude as well.
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Tabie W-1: SAT score averages for college-bound seniors, 1967-79'

SAT Male
Mathematical

F emale utal Male
VeWal
emjle Total

1967 514 467 492 463 468 466
1968 517 470 492 464 466 466
1969 513 470 493 459 466 463
1970 509 465 &it'. 459 461 460
1971 507 466 460 454 457 455

1972 505 461 484 454 452 453
19/3 502 460 481 446 443 445
19/4 501 459 480 447 442 444
1975 495 449 472 43/ 41 434
1976 49 07 446 472 4.i 430 431

1977 49; 445 470 431 427 429
1978 494 444 468 433 425 429
1979 493 441 467 431 423 427

'The av.rag,s 1%7 through 1971 are estonates of the aywages mai would hare Peun reported ,or c.ullyge
bound sofilmy thoSe years A such reports had Oven produc.ed
Source, Adrmssions 1estIng Program of the College Board, National Report, College How,d Seororli, 1979, p



Chart IV-2: Admissions testing program
achievement test score averages,

1972-79
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Although the average SAT scores are generally down, the average SAT scores for takers of the ATP

Achievement Tests have baln steady, as have the average Achievement Test scores themselves. The

average Achievement Test scores range from 526 (1972) to 538 (1976). The number of students takint

the Achievement Tests, however, decreased 40% between 1972 and 1979. Also, the average scores kw

physics and both mathematics tests declined significantly from 1978 to 1979.
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c. TWA' iit2 ATP achismnent test score swages, 1972-79

(Numbers in thousands)

Aver:ige
ACP? leve.,77cr71

Enchsh Crnpor:ition
Mathernatic-r; Lv\a,11
Anletican anci

Soci3 ; Stu0ic.:,
BoIog
Cfnernistr
Mathematic; Le+0!111
French
Spanii;r)

N

10:2 1073 1074 1975 1970 1977 972 1979

335 526 204

313 510 275
240 541 21 1

105 492 87
51 535 51

48
n.a

568 43

52 539 47

34 530 33

n j

LIteratw, m a n a
Phy!:,ii..,', n 3 n a
German n 3 n .?

Europvan tivIcrv
M)0d Cwiturty, n a 0 a

Latin n a na
Het)reA n a r, a
Rustan n a

Average SAT scores
tor takers of
Achievement tests

Verbal
Mat hema1ics

44' ,4 l7k A %. A V

527 247 533 228 531 ,v28 213 533 209 5.31 201 529

517 228 517 012 515 213 530 201 516 195 512 187 514
537 1 72 545 158 545 158 546 150 547 146 541 146 537

495 71 498 64 404 04 4013 63 492 01 496 58 .400

532 46 545 46 544 46 543 45 >3.; 3 41 544 43 547
572 37 ')5 1 33 569 34 56? 35 57.1 :35 577 35 575.

n,o 29 660 32 005 30 006 33 065 34 657
544 38 500 :34 553 31 553 27 553 26 552 24 554
539 28 500 20 544 20 547 ::',1 ',):Th 24 554 24 54 ; .

n a 522 20 525 19 526 18 521 17 522 '
n a 12 601 16 592 16 59j 15 591 15 580
n 7 547 6 555 6 551 5 553 5 550

a !) 1)21 ,i r.)31 2 520 3 '.)()? 3 516
a

!I 3
:1' ':,,),,17.,1, 524

C) 79

517
t-)', 1

1

1

508
550

-)

1

524
588

n a 0 5 540 1 559 0 4 5,75 0 4 587 0 3 613

501 504 507 508
553 553 554 554

INK* ow emputed pito( lo 1976 Date for 1976 are estimated from scores of int:twit:Ural achievement tests for that
RE Admissions Testing Pfogram ol Me College Board. Nattonsi Repot, Colfge Round Ser,ors, 1977. p. 8, lila pp. 1114, 7979,



Charti1V-3: Changes in science
achievement'for 9-, 13- and 17-year-olds:

196977

-

Overall echlevement in science declined for all age groups at every test interval. Ali threedeclines in ths
first National Assessment and Educationel Progress NAEP Testing intervAl wore statistically signifi.
cant (et the .05 level) while only that for 17-year-olds was significant in the second interval.
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1972.73 1976.77

Mean Change - 1 2 1

Standard Error .6 6

1969 7C 1972 73

0

1,4

1976 77

3

Age 17

Age 13

1972.73 1976.77
_

Mean Cr1;3nge -1.7
Siandard Error .6 .6

1 9(.)(:3

1972 73 1976 77

Mean Change 2.8 - 1.9

Standard Error 6

197:'

197? 73
Aststsln«,fri

;macs. rtiar,oriAl A%sess.new ducatunal PrIvest, TfIree Niffrwlaf Asse$JmyrIrs of Sc Ice Crlanges ,0 Acthevernent. 194,q 77, p

191t) /7

19 76 7.7



Chart N-4: Changes in physical science
achievement 1969-77 for 9-, 13- and

17-year-oids: National Assessnient of
Educational Progress

Achievement In the physical sciences declined for all age groups at every test interval. All thre
declines In the first interval were statistically significant (at the .05 level) while thedeclines for the nic-
year-olds and 17-year-olds were significant in the second interval.
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1972,73 197677

Mean Change 1 5 1.3

Standard Error 6 6

1).fr t :1) 1972 73 1!

,v.,ses!,r1i1nt

f")

r-

0

Age 17

Age 13

1972 73 197677

Mean Chance 2 6 8

Standard Error .7

1969 /0

YoJr

1972.73 ,197677

Mean Change 3 5 - 2.4

Standard Error 5 .6

1972 73
Yt,at of

1(4; 7:

SoorcAtE Nion As5eSSmen1 nf LJ. -,,,a) Prowkss Yhrt e NJ/Jun./1 Assessments of Screr;cv Choffge ,r) ACtIrvvvrtitTf. 14b9 77. 1,

1976 77

77



Chart IV-5: Changes in biology
achievement 1969-77 for 9-, 13- and

17-year-olds: National Assessment of
Educational Progress

Age 9

1972;73

Mean Change - 1,0

Standard Error .6

Althoug!' it appears that achievemtmt In the biological sciences declined tor all three age groups in th

first interval and continued to decline for 17.year-olds while improving for the younger groups, the onl

statistically significant change (at the .05 level) occurred for the 17-year-olds between '989-70 an

1972.73.

1976 77
_

-t 0 4

7

1972 73

Mean Change

Standard Error

;

Age 17

1972-73 1976-77

- 1 2 1,1

.6 .7

v,
1972

u1 asbe:.,sn,t,n1

Age 13

Mean Change

Standard Error

1972 73 1976 77

3 4- 9

Spun*: National) Assessment 01 Educational Progro55, Three Nefronal AssesgrThillfs of Science Cnanglps in Acniewement 1469-77 p

19lt, 77

1976 77



Table IV-3, 4,1: Change in science achievement, 1969-77 for 9-, 13-, and 17-year-olds:
Natlopal Asussment of Educational Progress

Item

9 year olds
AH exercises

1969-70 and 1972 73 items

1969-70 1972.73 Change

1972 73 and 1976.77 items

1972.73 1976.77 Chinge

Mean percent correct 60 97 59.81 ' 1 17 52 33 52 24 0.09

Standard error .35 44 .56 .42 45 62

Physical science
Mean peicent COT ret 56 10 55 21 1.49 47 50 46 24 1 26

Standard error .38 48 61 :42 .44 .61

Bioogical science 41

Wan percent correct 70.35 69.33 1 02 57 85 59 22 1.38

Standard error 38 .40 55 45 .55 .71

1 3. year.olds
All exercises

Mean percent correct 60 18 58 4! 1 71 54 47 53.80 .67

Standard error 40 47 62 40 .42 .58

Physical science
Mean percent c,)rrect ri9.67 57 10 2.58 50.43 49.59 .84

Standard error . 42 51 66 .41 41 .58

Biological crence
Mean pc.".-rd correct 60 89 59.83 1 26 61.08 61 99 .92

Standard er For 51 fiC) 71 45 60 67

17,year-olds
All exere4ss

Mean prcent correct 45 25 42 46 48 41 46 49 ' 1 92

StandAt,V error 34 32 47 37 44 .57

Physical science
Mpn prcent correct 42 e7 ;:i9.34 3 52 46 83 44.4;) 2 38

Standard error . 38 35 52 37 .43 57

Biologrt'al science
Mean percen' correct 52.30 51.12 1 18 53 30 52.19 1.12

Standard error 42 42 .59 49 50 70

*Change statistically signItldarit at the 0.05 level.
'Year of assessment !or 17-year-otds 4.1969.,
Source; Dearman, Nancy B., and Pitsko, Vaterle Wilt., Me Condition of Educaticl, 7979 Edition. p. 176.



Chart IV-6: Changes in mathematical
achievement, 1973-78, for 9-, 13-, and
17-year-olds: National Assessment of

Educational Progress

All Mathem tics Items

Overall mathematics achievement declined for all three age groups with the decline for the two ok
groups being statistically significant at the .05 level, with the exception of the knowledge items. WhE
there were no statistically significant differences. the older the group the steeper !he decline in each
the assessed areas.
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Table IV-6: Changes In mathematical achievement, 1973.78, for 9-, 13., and
17.year-olds: National Assessment of Educational Progress

Mean Percent Correct

1973

9.Year.Olds
Al; Items . ,,,,, 38 o
Mathematics Knowledge 55

Mathematics Skills 26

13 Year.Olds
All items .

Mathematics
Mathematics
ty1athematics

17.Year.Olds
All items
Mathematics
Mathematics
Mathematics

Knowleclge
Skills ... ,

Understanding

Knowledge
Skills
Understanding

53
64
51
52

52
63

62

1978

55
26

51

64
49
50

48
63
50
58

Change in Moan
Percent Correct

'Change is significant at the 05 level.
"Figures do not total because of rounding
Source: Natiooal fissessment of Educational Progress. Changes in Mathematical Achievement. 1973-78. pp 1, 2, 4, .10
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Chart IV7: Graduate Record
Examination quantitative aptitude

mean scores for prospective graduate
students in science, 1970-75

As reflected by GRE scores, there were no statistically significant changes in the quantitative aptitude
of prospective science graduate students However, candidates in the life sciences and basic social
sciences averaged noticeably lower than those in other science disciplines,
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Chart IV-8: Graduate Record
Examination verbal aptitude mean

scores for prospective graduate
students in science, 1970-75

As reflected by GRE scores, there were no statistically significant changes in the verbal aptitude c
prospective science graduate students. However, engineering candidates averaged noticeably low_
than those In other science disciplines.
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Table IV: 7, 8: Graduate Record Exam test scores: 1970-71 to 1974-75

(Number of cases, mean scores, and standard deviations for verbal and quantitative apt tude testS by prospective field of graduate study and by year)

4 4.

"

Science

Nonsclence

/, .1 .1 "!

9/

:4

'

' 10

\If'Calculated by NSF, uSing formula S C. (X). n..ii!+ (n 1)s'(r)) Ni' where S 1-.) iddi a the star _lard deviation ol the sc.ires in a given fiord in a given test tor the entire 5-year
N - 1

peric;d:rt, the number in the field in the Ith year of the period; x, = the mean scorid in the test of those in the lierdIn the ith year, $ (x) the standard deviation ot the test scores of those in Ihv
'fund in the ith year; N in the total number in ihe fild over the 5year period, and x the mean score of the entire group IN) in the fest.
Not.: V Verbal, 0 Quentitativn, and S.D. Standard Deviation. .

SourCei: Educational Testing SerVice and National Scl,JnCe Foundation afi apPaaneel In National Science Foundation, Science Resource Studies Highlights, Sept 26,1977, p. 2



Chapter V
DEGREE DATA

INTRODUCTION
A traditional measure of educational achieve-

ment is a degree. Patterns of degree earning
derive from many influences: resources (Chap. 1),
individual desires and ability (Chaps. 111 and IV)
and economic and social conditions, to list a few.
In this chapter data are presented showing pat-
terns in science degree earning at all levels.

The degrees data contained in this chapter are
grouped Into three categories: total number of
earned degrees by subject and tevel, percent
distribution of earned degrees by subject and
level, and degree and distribution data for women
and minorities.

HIGHLIGHTS
Earned Degrees

1 Between 1970 and 1976, the total number of
associate degrees in scienceiengineeeng re-
lated occupational curricula increased by
87%. (Chart V-1)

2. Whiie there are some exceptions, the total
number of degrees awarded in most science
discipleles peaked in the early 1970s and has
now declined by as much as 48% as in the
case for the bachelor's degree in mathemat-
ics. (Charts V3 to 10)

3. In 1975-76, nearly three-fourths again as
many bachelor's degrees were awarded in
mathematics education as in science educa
lion. (Chart V-11)

Distribution

1. As a percent of total associate degree
science/engineering related occupation-
curricula grew by 30.2'0 between 1970 an
1976. (Chart V-2)

2. The number of science degrees as a percer
of all degrees declined at all degree levels b
tween 1964-65 and 1975.76. (Charts V-12 to 1

Women and Minorities

1 With a few exceptions, the number of sclenc
deerees at all levels earned by females ha
steadily incieased. (Charts V,16 to 17)

2 Wen one slight eception, women have
creased their share of science degrees I

every discipline and at every level. (Chart
V18 to 201

3. Minorities earn a greater percent c

bachelor's degrees in the social science
than in the natural sciences. (Chart V.21)



Chad gt.11 Earned associate degrees
sclencelengineerintrelated

Vonal curTlcula,1970-71
to 1975-76

Whtie the total number of degrees in
sciencelengineering-rolatad occupatkinal

conscala-incroued by BM, degrees In data
processing decreased by 5.1%.
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Table Earned associate' degrees In sciencetengineelintielated occupational curricula, 1970.71 to 1975-111

Curriculum category and division 1970 71' 1971 72' 1972 73 1973.74 1974 75 1975,76
Percent change

1970.71-1975.76

All curricula total 272,862 313.757 337,757 369,943 386,122 422,586 54.9
Occupational curricula

Science/engineering-related 68,213 83.069 94.623 107.332 118.505 127,579 87.0
Data processing technologies . 7,564 7.841 7,640 6,998 6.821 7,176 5.1
Health services/paramedical technologies 24,370 32.288 42.910 51,207 57.943 61,918 154.1

Mechanical/engineering technolog!es 30,172 34,546 34.781 37,631 40,775 45,16c, 49.7

Natural science technologies ... 6.107 8,394 9.292 11.496 12.966 13,316 118.0
Ali other curricula . . . ,,,,,,,, 204.649 230.690 .243,134 262,611 269,617 295,007 44.2

*aim not ktctuds those Mow Ow lac/uncial or serstprotessionst knot.
alsodsts dogma is simony one granted for ;Ms NV two yurs of form/ scadantipatudy.

:SUM Mainz. Garakt S., Am:wish, Deem, end Oflwr Formai Aeakta Mow the Baccalaureate: Analysis el Boar T.



.
Chart V-Z Percent distribution of .

associate degrees, by curriculum
category, 1970-71 to,1975-76

The percent of total,degrees In sclencWenginisering-related occupational curricula grew from 25% V:
30.2%. Both health, services and ridural sciences showed increases while data prbasseing and
mechanical/engineering registered percentage declines.
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Table V-2: Percent distribution of associate degrees by curriculum category, 191041 19l5-76

Curriculum Category and division

All curricula. total
Arts and science c>r general prograrnt;
Occupational curricula

Sciencelengineering related
Data processing tectinologitis
Health services/paramedical teLnnologle..->
Mecanicarengineering technologies

7 Natural science technoiogies
Nonsciencelhonengrreering. related

Business and commerce technologies
Public service.related technologies

1970 71 1971.72 1972 73 1973 74 1914 75 1975 76

100 0 100 0 100 0 100 0 100 0 100 0

54 5 51 3 4e S 5 43 6 42 5

45 5 48 51 5 54 f) 56 2 57.5

25 0 26 5 26 0 29 0 30 5 30.2
f, 2 f., : 1 9 1 ti 1.7

6 9 10 3 12 7 13 H 14 9 4.6
1 11 0 10 3 10 :/ 10 0 10 7

2 2 2 7 2 8 3 1 3 3 3 2

20 5 22 2 23 5 2.5 5 25 ti 27.3

16 0 16 3 16 4 17 7 17 5 18.7

4 5 5 9 7 2 l 8 6 1 8.6

ikoaCt Melltz, Gerald S., Associr .4 Dogmas end Other Formal Awards Below the Becceisureafe Analysis of 6,0at Trends. p 5



Charts V.3, MB: Earned degrees in the
biological sciences, by level of degree,

1951.52 to 1976-77
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Table V.,1: Earned degrees in the bioNsical sciences' conferred by institutions of higher education, by
level of degree and by sex of student 195142 to 1976.77

Bachelor's Degrees
Year

Total Men Wome

1 2 3 4

Master's Degrees

Total Men Women

5 6 7

Doctor's Degrees

Total Men Women

8 9 ,

1951 52 11,094 8,2)2 2.882 2,307 .1.908 399 764 . 680 84

1953.54 9,279 6,710 2.569 1,610 1,287 323 1,077 977 10,0

1955 56 12,423 9,515 2,908 1,759 1.379 380 1.025 ' 908 117

1957 58 14,308 11.159 3,149 1,852 1,448 404 1 125 987 138

1959 60 15,576 11,654 3.922 2,154 1.668 486 1205 1,086 119

1961 62 16,915 12,136 4,779 2.642 1982. 660 1,338 1,179 159

1963,64 22,723 16,321 6,402 3,296 2,348 948 1,625 1,432 193

1965-66 26,916 19,368 7,548 4,232 3,085 1,147 2,097 1,792 305

1967 68 31.826 22,968 8.840 5 506 3.959 1,547 2,784 2.345 439

1969-70 37.389 27,004 10.385 5,800 3.975 1,825 3.289 2,820 469

1970-71 35 743 25,333 10_10 5,728 3.805 1,923 3,645 3,050 595

1971.72 37,293 26.323 10,970 6,101 4,087 2,014 3,653 3,031 622

1972.73 42,233 29,636 12,597 6,263 4,354 1,909 3,636 2,926 710

1973 74 48,340 33,245 15,095 6,552 4,555 1,997 3,439 2,740 699

1974-75 51,741 34,612 17,129 6,550 4,587 1,963 3,384 2,641 743

1975-76 54,275 35,420 18,755 6,582 4,497 2,085 3,392 2,663 729

1976.77 53.635 34.218 19,387 7,114 4,71P 2,396 3.397 2,671 726

gInctucles dogmas in aratomy, bac terioiogy, biochemistry, biology, botany, entomology, physiology, roologymd other biologtcat Sciences

NOTE Although a strenuous effort hes been made to provide a consistent series 01 0111", iThnot changes have occurriP4 COOf lime 14 III* way degree* ere classified And reported. Any degrees
clalitilled in early surreys as "first-professional" are included above win bacheloes degrees; any degres classified es "second professional" or "second *Ad" rue triatisded With molten;

degrees. Date for all yaws are for 50 ;:tatee and the District of Coiumbia.
504.irse. Grant, W. Vance and Lend, C. Gang, Digest of Education Statistics, NM, p 122



Chirts 514, Mfg: Earned degrees in the
phYsical sciences, by level of degree,

1961-52 to 1916-71

The number of bachelor's degrees declined somewhat hi ihe early 1970's and rose to Iti highesipoint b-
147647. The numbers of both master's and doctor's degrees have decreased since 1970.71: masteries,-
16% and doctor's by 24%.
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it4: Earned *Wm
Wel of degree

sciendoli conferred by institutions of higher education, by
*en of student United SilAt" 195142 to 1975.77

Bachelor's Degrees Master's Degrees

Year
Total Men Women Total Men

1 2 3 4 5 6

_g

,,,,, 12,118 10,799 1,319 3,054 2,830

9.838 8 -584 1,254 2,374 2,197

11,629 10,140 1,484 2,655 2,435
14,317 12,659 1,658 3,030 2.759
16,007 14,013 1,994 3.376 3,049

....... 15,851 13.728 2,123 3,928 3,544

17,456 15,044 2,412 4,561 4,155
17,129 14,822 2,307 4,987 4,462

19,380 16,739 2,641 5, 99 4,869

...... 1
21,439 18,522 2,917 5,935 5,093

21.412 18,459 2,953 1367 5,521

20,745 17,683 3,081 6,287 5,404

20,606 17,626 3,070 6,257 5,414

21,178 17,674 3,504 6,062 5,186
20,778 16,992 3,786 5,807 4,969

, ,,,,,, 21.465 17,353 4,112 5,466 - 4,648
22,497 17,996 4,501 5,331 4,450....... .1

Women

7

Doctor's Degrees

Total Men

8 9

1,720 1,663
1 686 1,625
1,667 1 599
1,655 1.589
1,828 1,776

2 .122 2,035
2.455 2,342
3.045 2,914
3,593 3.405
4.312 4,077

4,390 9,144
4:103 3,830
4.006 3.738
3,826 3.373
3,626 :z

3,431 3,132
3,341 3,C22

\Nomen

10

195152
1953-54

, 1955-56
1957 5.8 .

1959.60

1961.62
196364
1965-66
1967 68
196970

1970-71
1971 72
1972.73
1973-74
1974 75

1975;76
197677

244
177
220
271
327

384
406
525
630
842

846
883
843
876
838

818
681

57
61
68
66

87
113
131

188
235

246
273
268
253
301

299
319

d i,

"Iclud#4 degrees M agronomy. chomletty, gaolosjy. metallurgy, meteorology. physics, and other pnyafoal science&

NOTE: **Mop a etr;nuous effort boo berm Made to provide a conalMant Wes of data, minor plunges haw =wed own urn. fn the way degree. are ofaselffed and warted Any &WM

cts.eified Iet ugly *envy, as "flretialfaleerrner or. Inotudad above *di doodefors domed; any degreaSolaselflad as "second Profeasionar or "tweedIOW Ste Whided lOrt 11#4104114-

*degree& Data for all yoars mg for 50 States sod OW Diettfot Of G&W**.

foam Want. Vigiall and &MC C. Goorp...041.st of biocatio4 *0004 ISM p. 121.

#4.

f
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Chart V4: Earned dogmas In
bY livol of &grin
195142 to 191847

The embers at =Men and wallows
dogma mai grutest In 19110.70 tin

somber of doctoes &gram 9roatest In
WWI. TM &Woe to 197647 au 36% for

3mohalots dierras. 40% for master's, and
36% for doefat's.
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Table 1/-5: Earned degrees ih physics conferred by institutions of higher education,.by level of degree
and by sex of student United States, 194940 to 1976-77

Year

1

Bachelor's Degrees

Tt.otal Men Women

2 3 4

Master's Degrees

Total Men Women

5 6 7

Doctor's Degrees

Total Men Women

8 9 10

1949 50 3.413 3,286 127 922 888 34 358 353 5

1951 52 2,245 2,139 106 886 p51 35 485 476 9

1953 54 1,949 1,874 75 714 685 29 485 479 6

1955 56 2,329 2 228 101 742 710 23 470 462 6

1957-58 3,179 3,038 141 795 770 25 464 455 9

1959-60 4.322 1,154 168 1,073 1,039 35 487 477 10

1961 62 4,808 1,620 188 1,425 1,363 62 667 655 12

1963-64 4,946 4,714 232 1,848 1,782 66 778 767 11

1965 66 4 601 4,378 223 1,949 1,869 80 973 952 21

1967 68 5,038 4,745 293 2,088 1,993 45 1,260 1,234 26

1969 70 5.320 4,993 327 2,200 2,043 157 :,439 1,402 37

1970 71 5.071 4,729 342 2,188 2,038 150 1,482 1,439 43

1971 72 4,634 4,314 320 2,033 1,874 159 1,344 1,301 43

1972 73 4,259 3.949 310 1,747 1,634 113 1,338 1,287 51

1973 74 3.952 3.618 334 1,655 1,520 135 1,115 1,068 49

1974.75 3.706 3,347 359 1,574 '1,450 124 1,080 1,028 52

197576 3,544 3,156 388 1,451 1,319 132 997 952 45

1976 77 3,420 3.062 358 1,319 1,193 126 945 890 55

NOTE: Mtholigh a strenuous effort has bon made to provide a consistent series of data, minor chances have occurred over timi in the way degree* &reclassified and reportod Any degrees

clessitled in early surveys as "first professlonar are Included above with bachelor's depress; any degrees classifted'as "second professional" or "second laver ars included with melees

degrees, Data for all years are for 150 States end the District of Columbia.

Sourott Grant, W. Vance and LJnd, C. George. D19.11 ot Education Statistics, 197c, p. 121.



Charts V-6, A&B: Earned degrees in
Chemistry by level of degree, 1951-62

to 4 976-77

The number of bachelor's degrees Is approaching the peak reached in 1969.70, while the numbers of
master's and doctor's degrees are declining since the early 1970's.
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Table V-6: Earned degrees in chemistry conferred by institutions of higher education, by level of degree
and by sex of student United States, 1949-50 to 1976-77

Year

1

Bachelor's Degrees

Total Men Women

2 3 4

Master's Degrees

Total Men Women

5 6 7

Doctor's Degrees

Total Men Women

9 10

1949.50 10,597 4.121 1,476 1,576 1.368 208 953 914 39

1951.52 6,794 5,705 1,089 1,409 1,242 167 1.031 986 45

1953-54 5,752 4,707 1.045 1.096 972 126 1,013 968 45

1955-56 6.111 4.970 1,171 1,164 1,035 129 986 934 52

1957-58 . 6,982 5,685 1,297 1,125 958 167 939 890 49

1959-60 7,569 5,989 1,580 1,228 1.025 203 1,048 1,000 48

1961-62 8,047 6,355 1,692 1,401 1,162 239 1,114 1,045 69

1963.64 9,660 7,774 1,886 1.560 1,285 275 1,271 1.179 92

1965 66 9.687 7,911 1,776 1,817 1.470 347 1,533 1 442 91

1967-68 .
10,783 8,851 1,932 1,977 1,575 402 1.723 1,584 139

1969-70 .... ... 11.519 9,453 2,066 2,111 1,638 473 2,166 2.000 166

197071 11,063 9,026 2.037 2,275 1,787 488 2,159 1,986 173

1971-72 10,590 8,533 2,057 2,248 1,748 500 1,971 1,778 193

1972 73 10,128 8,208 1.920 2.225 1.761 464 1,872 1,694 178

1973.74 10.438 8,353 2.085 2,125 1,661 464 1,823 1,650 173

1974-75 10,549 8,210 1339 1,986 1,580 406 1,822 1,618 204

1975-76 11,022 8 550 2,472 1.783 1,406 377 1,621 1,425 196

1976.77 .
11,215 8,659 2,556 1,767 1.324 443 1 568 1,381 187

NOTE Although a strenuous effort hes been made to provide a consistent series of data, minor changes have occurred over time in the way degrees are classified and reported. Any degrees

ctassIfted In early surveys as "first.professlonal" are included above with bachelor's degrees, any degrees classified as "second professional" or "second level" are Included with master's

degrees. Oala for all.years are Jor 50 States and the District of Columbia
Source: Grant, W. Vance and Lind, C. George, Digest of Education Statistics, 1979, p 120.

lii



Chart V-7, A, B&C: Earned degrees in
mathematics, by level of degree,

1951.52 to 1976-17

In 1969-70 it every level more mathematics degrees were earned than in any other year. Since then the
decline in the numbers has been 48% for bachelor's, 34% fo. master's, and 33% for doctor's.
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Table VI: Earned degrees in mathematics' conferred by institutions of higher education, by level of degree
and by sex of tatudent United States, 194940 to 1976-77

Year

1

Bachelor's Degrees

Total Men Women

2 3 4

Master's Degrees

"total Men V Vomen

5 6 7

AM
Doctor's Degrees

Total Men Women

8 9 10

1949-50 6,382 4,942 1.440 974 784 190 160 151 9

1951-52 4,696 3,374 1,322 802 663 1.39 206 195 11

1953-54 4,078 2,717 1.361 706 579 127 227 213 14

1955 56 4,646 3.128 1,518 898 719 179 235 225 10

1957-58 6,905 4,943 1962, 1,234 994 240
c./

247 232 15

1959.60 11,399 8,293 3.106 1.757 1,422 335 303 285 18

1961 62 14.570 10.331 4.239 2,680 2,179 501 396 372 24

1963.64 . ....... 18,624 12,656 5,968 3,597 2.911 686 596 567 29

1965-66 19,977 13,326 6,651 4,769 3,769 1.000 782 725 57

1967.68 23,513 14,782 8,731 5,527 4,199 1,328 947 895 52

1969-70 . ..... 27,442 17,177 10,265 5,636 3,966 1,670 1,2",(-: 1,140 96

1970-71 24,801 15,369 9,432 5,191 3,673 1,518 1,199 1,106 93

1971 72 23.713 14,454 9,259 5,198 3,655 1.543 1,128 1,039 89

1972 73 23,067 13,796 9.271 5,028 3,525 1,503 1,068 966 102

1973-74 21,635 12.791 8,844 4,834 3,337 1,497 1,031 931 100

1974 75 . .. 18,181 10,586 7,595 4,327 2,905 1,422 975 865 110

1975.76 . . 15,984 9,475 6,509 3,857 2,547 1,310 856 762 94

1976-77 14,196 8.303 5,893 3,695 2,396 1,299 823 714 109

'Inciudes degrees conferred In statistics.
NOTE Although a strenuous eflort has been made to provide a consistent series of data, minor changes have occurred over time In the way degrees ars classified and reported. Any degrees
classified In early surveys as -first.professloper are inCluded abOvwwit% bachelor's degrees; any degrees classified As "firKond !rotes:loner \cf -wand level" orl locluded with rnaatilea
cjOgrolt. Data for, aU years are for 50 Statrui ind the District of Columbia.
Source: grant, W. Vance and Lind, C. George, Digast sg Education Statistic', 1979 p. i2o,

t.

11 3
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Chart V-8, A, B&C: Earned degrees in
engineering by level of degree, 195152

to 1976-77

Th numbec of bachelor's degrees appears tu be approaching the peak reached in 1972-73. The number.
master's degrees was highest in 1971-72 but the subsequent decline appears to have stabilized. 17-
number of doctor's degrees hos fallen steadily since 1989-70.
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Table V-8: Earned degrees in engineering conferred by institutions of higher oducation, by level of degree
and by sex of student United States, 194940 to 1976.77

Year
Bachelor's Degrees

Total Men Women

Master's Degrees

Total Men Women

Decto"i's Degrees

Total Men Women

1 2 3 4 5 6 7 8 9 10

1949 50 52,246,- 52,071 175 4,496 4,481 15 417 416 1

1951.52 30,492 30,412 60 4,091 4,073 18 529 526 3

1953-54 22.227 22,163 65 4,204 4,189 15 594 594
1955.56 26,219 26,143 76 4,724 4,705 19 610 610
1957.58 35,191 35,082 109 5,788 5,768 20 647 643 4

1959-60 37.679 37,537 142 7,159 7,133 26 -6 783 3

1961-62 34,551 34,430 121 8,909 8,869 40 1,207 1,203 4

1963-64 38,013 34,862 151 10,827 10,793 34 1,693 1,686 7

1965.66 . 35,315 35,472 143 13,675 13,599 76 2,304 2,295 9
1967-68 37,368 37,159 209 15.182 15,083 99 2,932 2,920 12

1969.70 44,479 44,149 330 15,593 i 5,421 172 3,681 3,657 24
1970.71 50,046 49,646 '.400 16,443 16,358 185 3,638 3,615 23
19717-2 ..... 51,164 50,638 526 16,960 16,688 272 3,671 3,649 22
1972 73 51,265 50,652 613 16,619 16,341 278 3,492 3,438 54

1973-7,4 . 50,286 49,490 796 15,379 15,023 356 3,312 3,257 55

1974-75 46,852 45,838 1,014 15,348 14,973 375 3.108 3,042 66
1975 76 46,331 44,871 1,460 16,342 15.760 582 2,821 2,755 66
1976-77 49,283 47,065 2,218 16,245 15,525 720 2,586 2,513 73

NOTE: Although a strenuous effort has bean made to provide a consistent series of data, minor changes have occurred over time in the way dirgresse are classlfted anCI repo41ed. Any degrees
classified in early surveys as "first-professional- are Included above with bachelor's degrees; any degrees classified as "second professional" or "second laver are included wittl master's
&Vets Data for all igen aro for 50 States arid the District of Columbia.
Sour Cie Grant, W. Vence and Lind, C. George, Digast al Education Statistics, 1979, p. 122
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Chart V-9, A&B: Earned degrees In
mythology, by level of degree, 1951-52

to 1976-77

While since 197174 there has bean a decline in the number of bachelor's degrees granted, the numbers
of master's and doctor'4 have continued to increase.
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Table V. Earned degrees In psychology confined by Institutions of higher education, by level

of degree and by sex of student United States, 1849.50 to 1976-77

Year

Baohoior's Dogrees

Total Mon Women

2 3 4

Master's degrees

Total Men Women

5 6 7

Doctor s Degrees

T ot a i Men Women

9 10

1949 50 9,569 6.055 3,514 1.316 948 368 283 241 42

1951 52 6,591 3,775 2,816 1,406 1,068 340 540 467 .,3

1953.54 5,706 3,074 2.632 1,254 885 369 619 553 66

1955.56 5,601 3.082 2.519 973 690 283 634 548 86

1957.58 6,867 4.038 2.829 1,235 836 399 !).") 488 84

1959-60 8.061 4,773 3,288 1,406 981 25 641 544 97

196 i 62 9.578 5.798 3,780 1,832 1,269 1,63 781 632 149

1963 64 13,258 7.817 5,441 2,059 1.371 686 939 757 182

1965.66 16,897 10002 6.895 2,530 1.680 850 1,046 826 220

1967 68 23.819 13,792 10,027 3,479 2,321 1,158 1,268 982 286

1969.70 33.606 19.042 14,564 4.111 2.549 1,562 1.668 1 296 372

1970.71 37,880 21,029 16,851 4,431 2,783 1.648 1,782 1,355 427

1971.72 43.093 23,159 19,934 5,289 3,259 2,030 1,881 1,414 467

1972.73 47,695 24,976 22,71 5,831 3,495 2 336 2.089 1.484 605

1973.74 51.821 25,705 26.116 6,588 3,971 2,617 2,336 1,645 691

1974 75 50.988 24,190 26.798 7,066 4,044 3.022 2.442 1,688 754

1975-76 49,908 22,832 27,076 7.811 4,171 3,640 2,581 1,762 819

1976 77 47,794 20,692 27.102 8,320 4.316 4,004 2,761 1,770 991

NOTE: Although a strenuous effort has been made to provide aconsistent series of data, miror dunes nave occurred Ovef time irt the wiy degrees are classified and reported. Any degrees

classified In early surveys as "first-professional" are Included above with bachelor degrees; any dogmas clasellied as "second professional" or "second level" are tricluded with master's

009reall. Data tor all yws are for SO Stites snd the District of Coiurnhia.

Sourge: Giant, W. Vance and Lind, C. George, Oiliest of EthitutrOn &ensiles, 1977111, p. 119. and U.S. Department of Westin. Education, and Wailers, National Center for Education

Stall*tict reports on Earned Defrost Confined.



Chart V-10, A&B: Earned degrees in
sociology, by level of degree, 1951-52

to 197647

The numbers of both bachelor's and master's degrees have declined since 1973.74, by 22% and 97
respectively. The number of doctor's degrees appears to be declining slightly.
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Table Wit Earned degrees In sociology confuted by Institutions of highei education, by level
of degree and by sex of student United States, 19040 to 1976.77

Year, ,

1

Bactielo; s Degrees

Total Men Women

2 3 4

Master's Degrees

Total Men Women

5 6 7

Doctor's Degrees

Total Men Women

8 9 10

1949-50 .. 'e
7,870 3,837 4.033 552 373 179 98 80 18

1951.52 . 6,648 2.967 3,681 517 386 131 141r 121 20

1953-54 .. 5,692 2,383 3,309 440 323 117 184 156 28

1955-56 5,878 2,535 3,343 402 275 127 170 141 29

1957.58 6,568 2,972 3,596 397 258 139 150 122 28
A.

1959-60 .
7,147 3,162 3,986 440 327 113 161 135 26

1961-62 .
8,120 3,606 4.514 578 422 156 173 147 '28

1963 64 .. 10,943 4,437 6,506 ' 646 466 180 198 169 29

1965.66 .
15,033 6,104 8,934 981 680 30'1 244 208 36

1967.58 21,710 8,469 13,241 1,193 790 403 36/ 299 68

196(3'70 0,436 12,362 18,074 1,813 1,138 675 534 430 104

1970-71 13.263 13,610 19,653 1,808 1,131 677 574 455 119

1971-72 .
35,216 15,231 19,985 1,944 1,191. 753 636 500 136

1972-73 . ,
35,436 15.580 19,856 1,923 1,146 777 583 429 154

1973-74 35,491 15,199 20,292 2,19f 1,327 869 632 455 177

1974.75 31,488 13,209 18,279 2,112 1,304 808 693 484 209

1975,76 27,634 11,245 16.389 2,009 1,165 844 729 511 218

1976-77 2.4,989 9,802 15,187 1,830 1,018 812 714 480 234

NOTE: Although a strenuous effort has been made to provide a consistent series of data. minor charigev have *cowry, over lime in the way deg*,es are Vault led and reported. Any glows

C1n1411400 lit early surveys as "Ilist-ProfesSiOnal" Sri Included above with beIholort degrees; anydegrees classified a« "second professional" or "'second ten*" are inctuded with mowers

degree& mit. for ell years are for 50 Stales and the District of columois.
Source: &Ira, W, Vance and Lind, C. George, Divot of Education Statistics. 1P77-71. p, 116 and U.S. Department of Health, Education, and Willie*: Netlonal Center for ttduchlion

Statistics, reports on Eainaid Oegtma Conteted,



Chart V-11: Earned degrees in
mathematics and science education, by

laval of dogras and by sex, 1975-76

Thera wpm almost three-fourths again as many bachelor's deprave In mathematics education as satiric-
*duct:lion, although the number of degrees at the higher Irma were comparable. Women obtain mom
dogral.s in mathematics education at the bachelor's and master's levels than men. Men achieve more
degrees in science aducatinn at all levels.
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Table V.11: Earned degrees in mathematics and science education, by level of degree and sex, 191546

T;1.!

Mattiernaircb ettoc
Scienct!i.:,ducatif.m

BaL:llelor s degrees

Men VV. urTlen

144,2 594 84H

842 451 391

Master's degrees Do 'tor's degrees

Tot& Men 1Nurnee Total Men Women

747 336 411 55 35 20
737 421 31 57 42 15

SOWC4/ U S Departme+n1 of HLIth, EducatIon and Werlfart , Nd1lonal Center for Educeition Slatislics. Earned Deprres Conferred. 1975 7E. Summary Data. p 17
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Chart V.12 Recent distrIbution'of
sensed bachelor's &gross by fled,

106445 to 198147
f

The most significant trend hi the iisrosnt distribution of bachelpes degrees is ths prOjeCted MAN
deems, in maftrnstics and statistics tmtwaen 68445 and 163847 and lbs riss of computer and inks
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chart V13 pararait datithattaa of The most sigrillicaM trend in the percent distribution of master's degrees in the sciences Is their oftre
*aril masts?* &gnu by field,

- 196445 to 198647 decline will affect nearly away area of Si:1MM
31% between 196446 and 197646 and a further prolected decline of 22% by 198647. 7111

Computer & information.science 0.1%
Psychology 1.9%

Physical science 4.2%
Mathematics & statistics 3.6%

Biological science 3.1%
Engineering 10.3%

Social science 8.20/c

1964-65

Social science 5.4%
Computer & information science 0.8%

Psychology 2.5%
Physical science 1.8%

Mathematics & statistics 1.2°/o
Biological science 2.1%

Engineering 5.2°/0

Non.science
81.0%

1975-76

Social science 2.4%
Computer & informal on sc ence 1,5%

Psychology 3.1%
Physical science 1,3%

Mathematics & statistics 1.0%
Biological science 1.8%

Engineering 33%

Non-science
85.2%

1986-87 (projected) N

MOWN,



Chart V-14: Portant disttibutIon áf
aped doctoes dowses 6y WO,

190445 to 1988-07

The most significant trend in the percent distribution of doctor's degrees in the sciences is their ovilrg
decline, 16.7% between 196445 and 1975-76 and a further projected decline of 10% by 19118417.TN
decline is Ipd by physical aciehbes, engineering, and mathematics and statistics.

Mathematics & statistics .4.1%

Engineering
13.0%

Biological
science 11.7*

Physical
science
17.2%

Psychology 5 101_

Non-science
37.7%

Socia
scionce
11,2%

1964.65

Physical science 10,1%
Mathematics & statistics 2.5n/0

Biological science 10,0%
Engineering 8.3%

Non-science
48.1%

Psychology 7.6% i/

Computer &
information science

0.7% 1975-76

Physical science 7.8%
Mathematics & statistics 2.0%

Biological science 8.3%
Engineering 5.9%

Computer &
information science

1,1%
1986.87 (projected)
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14: Pion's* iOfrfl.ddiW$U11 by field of study and ton*: 196445 to 196647

A. Social sciences B. Humanities

Year

Total
social

sciences
Social

science
Psy.

chology

Pubhc
affairs

and
services

Library
science

Total
humanities

Architec-
ture and
environ
mental
design

Fine
and

applied
arts

Foreign
language

Communi-
cations

(1) (2) (3) (4) (5) (8) (7) (8) (9) (10) (11)

Bachslor's

1964-65 19.8 16.4 2.9 0.4 0,1 16.0 0.5 3.5 2.8 0.6
1975-76 23.1 14.0 5.4 3.6 0.1 15.1 1.0 4.6 1.7 2.3

, 1986-87 22.8 12.6 5.4 4,7 0.1 13.8 1.2 5.6 1.2 3.1

Master's

1964-65 16.0 8.2 1.9 3.1 2.7 12.1 0.3 3.6 2.3 0.3
1975-76 16.0 5.4 2.5 5.5 2.6 9.6 1.0 2.8 1.1 1.0
1986-87 13.8 2.4 3.1 6.1 2.2 9.2 1.4 2.6 0.9 1.5

Doctor's

1964-65 16.9 11.2 5.1 0.5 0.1 11.2 0.1 2.6 2.3 0.1
1975-76 21.5 12.7 7.6 0.9 0.2 12.4 0.2 1.8 2.5 0.6
1988-87 22.9 13.3 8.3 1.0 0,2 11.8 0.4 1.4 2.8 0.9



C. Natural sciences and Iniscellaneous fields

Total
natural

sciences Mathe- Computer
and matics and Agricul- Eiusi-

miscella- and infix- Phys. Bic- ture and Health Ac- ness and

neous slat's- mation Engi- ical logical natural pro- count. manage- Edu-

Year fields tics sciences neering sciences sciences resources lessions ing ment cation

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Bachelor's

1964-65 64.2 3.9 (1) 7.7 3.6 5.0 1 5 3.1 3 0 9.6 23.2

1975-76 61.8 1.7 0.6 5.0 2.3 5.9 :I. 1 5.8 3.9 11.6 16.7

1986-87 63.4 1.5 1.2 7.0 2.2 7.0 2.2 7.8 4,1 11.8 11.9

Master's

1964-65 71.9 3.6 0.1 10.3 4.2 3.1 1.4 2.1 0.5 6.0 37.0

1975-76 74.4 1,2 0.8 5.2 1,8 2.1 1.1 4.0 0.9 12.8 41.0

1986-87 77.0 1.0 1.5 3.7 1.3 1.8 1.0 5.1 0.9 14.6 42.8

Doctor's

1964-65 71.9 4.1 (1) 13.0 17.2 11.7 4,0 1,0 0,2 1.8 16.3

1975-76 66.1 2.5 0.7 8.3 10.1 10.0 2.7 1.7 0.2 2.6 22.8

1986-87 65.3 2.0 1.1 5.9 7.8 8.3 1.9 2.1 0.1 3.1 27,6



Chart V-15: Bachelor's degrees In
science earned by women, 1951-52

to 1975.76

Except In sociology and Mathematics, women have steadily incrased their number of bachelor'
degrees in science.
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Year
Biological Physical

Psychology sciences' Sociology Mathematics sciences' Chemistry Engineering Physics

1951-52 2,816 2.882 3,681 1,322 1,319 1,089 60 106

1953-54 2,632 2,569 3,309 1,361 1,254 1,045 65 75
1955-56 2,519 2,908 3,343 1,518 1,484 1,171 76 101

1957-58 2,829 3,149 3,596 1,962 1,658 1,297 109 141

1959-60 3,288 3,922 3,985 3,106 1.994 1,580 142 168

1961-62 3,780 4,779 4,514 4,239 2,123 1,692 121 188

1963-64 5,441 6,402 6,506 5,968 2,412 1,886 151 232

1965-66 6,895 7,548 8,934 6,651 2,307 1,776 143 223

1967-68 10,027 8,840 13,241 8,731 2,641 1,932 209 293

1969-70 14,564 10,385 18,074 10,265 2,917 2,066 330 327

1970-71 16,851 10,410 19,653 9,432 2.953 2,037 400 342

1971-72 19,934 10,970 19,985 9,259 3,081 2,057 526 320

1972-73 22,719 12,597 19,856 9,271 3,070 1,920 613 310

1973-74 26,116 15,095 20,292 8,844 3,504 2,085 796 334

1974-75 26,798 17,129 18,279 7,595 3,786 2,339 1,014 359

1975-76 27,076 18,755 16,389 6,509 4,112 2,4?2 1,460 388

1976-77 27,102 19,387 15,187 5,893 4,501 2,556 2,218 358

.. 10a06114 &MOM *WOW, bactodology, aloctonnarb biology, Wm, amomolegy, phystafogy. zoology. 'and oOw Ofoiagical

. :.*inolonaa *manscombo* at statiagas. . . ,

. Mackleta demi* * ationOlot 01****Y. filOWCY:.autagurilY. materakta, RhYsic8v and offier Phys" icaencia'
. Sonia* annt,_ .9W Vaal* and tanitX anal% Nye of toOatationSysoadian, 194 pp. 1264.122:M4 WA 11-11, MS U.S. Dearitiamt al ifieft ratoca**sod Wilkwi,listionatemisi kw,.
'..:,Eduisinioa Rblowtiowfilift II faraptOtowoo.Cookowaf.

. . .

'NOTE Amami s ist.iitstrestfoition twig miss to "two oinaiatint *KW et OW Woof COMM' haw Wooed caw thi*le thol o*Yil***** 1:***Studamiltforalt MY AMMO .

,z cttosankad in Wei ways ea °fiat plaionaanar ere **WO Ono tv40i baolndoesdafivook any donna oiaaiMad aessonadorOlftaionoroelmoo00, !alarms lookiffe "Oft Sejfil `.
-*woo. Dm* foe, ail pop aft kx.AD lia*a'oed V* OW** oi Cotoelaa- , .

. .
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Chad V16: Master's degrees in science
earned by women, 1951-52 to 1975-76

Except in mathematics, chemistry, and physics, woman have steadily increased their number of master''
degrees in science.
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Mastoes digais hi =Ifni* earned by women, 1951.52,to 1976-77

Year
Biological Physical

Psychology sciences' Sociology Mathematics' sciences Chemistry Engineerirg Physics

1951-52 340 399 131 139 224 167 18 35
1953-54 369 323 117 127 177 126 15 29
1955-56 283 380 127 179 220 129 19 23
1957-58 399 404 139 240 271 167 20 25

1959-60 425 485 113 335 327 203 26 35
1961-62 563 660 156 501 384 239 40 62
1963-64 688 . 948 180 686 406 275 34 66
1965-66 850 1,147 301 1,000 525 347 76 ao
1967-68 . . , ........ 1,158 1,547 403 1,328 630 402 99 45

1969-70 .... . 1,562 1,825 675 1,670 842 473 172 157
1970-71 1,648 1,923 677 1,518 846 4E8 185 150
1971-72 2,030 2,014 753 1,543 883 500 272 159
1972-73 2,336 1,909 777 1,503 843 464 278 113
1973.74 2,617 1,997 869 1,497 876 464 356 135

,

1974-75 3,022 1,963 808 1,422 838 406 375 124
1975-76 3,640 2,085 814 1,310 818 377 582 132
1976-77 4,004 2,396 812 1,299 818 443 720 126

tinciolso ciegnee k anatomy. Istuttsrlology, blochernietry. biology, totsny. entomology, physiology. zoology. and other biological sciences-
acluee degreM onatened in 141014141c&

linoloass degrees in astronomy, chemistry, geolcgy, metallorgy, niaterology, physic., arid other "size/ *aims&
Apogee Grant, W, vaiKa end Und. C. Qa fEthaLo tissita1 ics,1179, pp. 120-22, WM& pp. 115-111. and US. Department ot Educabon madMettere, tietimiel Center fog
044114i0a $Is1ca, Worts on &wed Oseries Coalsaat
hitritliithotigh a strenuous Oat nes been Mi101. topegvkAll aconalsint altriU of data, /Mita changes have occurred over time In the wrty dowels are classified endMolts& Any *Vale

z k W49~ as "Itel.prolitesloser ere included above with beobelorldegrees; any doves diwigisd la "second prOkettioner or -wood Mgr she Moitalettedit
dogma, Data for &Mom tia* tar ad Stales and the District off Columbia.
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Chart V-17: Doctoes dogmas in science
woad by women, 1951-52 to 1975-76

omen have steadily Increased their number of doctor's degrees In all aras of science.
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:fable ifrit'Doctoes dogmas In sebum earned by woman, 1951-52 to 197847

Year Psychology
Biological
sciences' Sociology Maihematics'

Physical
sciences Chemistry Engineering Physics

1951-52
73 84 20 11 57 45 3 9

1954-54
66 100 28 14 61 45 6

1955-56 86 117 29' 10 68 52 8

1957-58
84 138 28 15 66 49 4 9

3959-60
9-t 119 26 18 62 48 3 10

'1961-62
149 159 26 24 87 69 4 12

1963-64
182 193 29 29 113 92 7 11

1965-66 .. .
220 305 36 57 131 91 9 21

1967-68 286 439 68 52 188 139 12 26

1969,70
372 469 104 96 235 166 24 37

1970-71
427 595 119 93 246 173 23 43

1971-72
467 622 136 89 273 193 22 43

1972-73
605 710 154 102 268 178 54 51

1973-74
691 699 177 100 253 173 55 49

374-75
754 743 209 110 301 204 66 52

1975-76
819 729 218 94 299 196 66 45

1976-77
991 726 234 109 319 187 73 55

Ilnoludes degrees in anatomy, baotarlology, bioonernlatry, biology, botany, entomology, phonology, zoology, and other blologIca1 sciences.

leadudita degrees conferred In statistics.
siffandlls defrowl in adn'onOrny, ohenslavy, geology, metallurgy, meterolog, physics, end abet phyilcal actions.

Source Want, W. Vance and Und, C. George, Digest of Ethmarion Statistics, 11170. pp. 1a22. 1977-78, pp 11&119- US. Department ot Swan, Education and Welfare, National Center for

Erkicelfon Stallatics, weds on Earned News Conferred.

NOTE: ANkosioh a Wm:ma effort has been wad* phWide a consistent swiss of data, wino, changes M. oar:Owed over Kw in flw way drigema imolai:11W we reported Anydegnwe

oantstinrd M toffy wavy* es "1 irs1ongsesional" ors Mewed aboVIP with bachotora &twos; any Wowsclassified ea "mewl profimplenor or "almond Wel" aro Woledod vonn ankles

down. Dila for all prom we for 50 Stem and the Districtof Columbia.
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chart V18: Percent of bachelor's
degrees in science earned by women,

1951-52 to 1976-76

As a percent of total bachelor's degrees, the female share Is now at an all.time high for every scientific
discipline, The relative position of the fields Is stable, however, sociology and psychology have had anic
continue to have the most degrees; physics and engineering least.
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Table V-18: Percent of bachelor's degrees In science
earned by women, 1951-52, 1975-76

1951.52 1957 58 1963 64 1969-70 1972 73 1975.76,

Mathematics 28.1°,0 28 4";,, 32 "c, 37 4 , 40 2"..0 40 7°."e

PhySICS 4.7 ,1.4 4 7 6 1 7.0 10 9
Physical sciences 10 8 11 6 13 8 13 6 14.8 19 1

Bi6logical sciences 26 0 22 0 28 1 27 8 29 8 34 6
Psychology 42.7 41.1 41 0 43 3 47 6 54 2
Sociology 55.3 54.7 59 4 59.3 56 0 59 3
Engineering . .2 3 4 7 1 2 3 1

Chemistry 16 0 18.6 19.5 17 9 19 0 22.4

SOurCe, National Science Foundation, Office ol Prograrn integration. unpublished data based on. Grant, W. Vence and Lind, C George, Digest of
EduCiition Stalisitts, 1979, pp. 1120.22, 1977.78, pp. 118-19.
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Chart V-19: Percent of masters degrees With the exceition of chemistry, which Is slightly below Hs ilIum. high, the female share cd tote

in science earned by women, 1951-52 to
roaster's degrees is et Its all-time high tot every scientific discipline.
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Table V-19: Percent of master's degsfigs in science
earned by women, 1951-52 to 1975-78

1951 52 195758 196364 1969 70 1972 73 1975 76

N1,317.,eryii: 5 17.3 19 4" o 19 1 29.6°, 29 9" . 34 0",

Physstit, 4 0 3 1 3 6 7.1 6 5 9 1

Ptlyswal Screncof-, 7,3 6 o 8 9 14 2 13 5 15 0

Blutugicai ;,1.)enLv1-, 17 3 21 8 28 8 :31 5 30 5 31 7

Pt-.0ichoiogy 24 2 32 3 33 4 38 0 ;40 1 466

SocIology 25 3 35 0 27 9 3, 2 40 4 42 0

Engine(q1ng 4 3 3 1 1 1 7 3 6

Ctlerni5try 11 9 9 7 17 5 22 4 20 9 21 1

Source. National Science Foundation, Office of Program Integration, unpubli .0 oats based on Grant.1N Vance and Ling. C George, Otgesf of

Et:Wlton Slatisncs, 7979, pp. 120-22, 7977 78, pp 115 19.
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i

Chart 11-20: Percent of doctor's degrees
in science earned by women, 1951-52

to 1975-76

As a percent of total doctor's degrees, the female share is now at an all.tirne -high for every salentiliC
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Table V-20: Percent of doctor's degrees in sclenci
earned by women, 1951-52 to 1975-76

1951.52 1957 58 1963 64 1969.70 1972 .73 1975-76

Mathematics 5 3'.0 6 1,- 4 7", 7 8i' , 9.6', 11 0' e

Physics 1 9 1 9 1 4 2 6 3.8 4 5

Physical sciences 3 3 4 0 4 7 5 4 6 !' 8.7

Biological scienctis 11 0 12 3 11 9 14 3 195 1".' 5

Psychology 13 5 14 1 19 4 22 3 29 0 31 7

Sociolcigy 14 2 18 7 14 6 19 5 26 4 29 9

Engineering 7 6 4 7 1 5 2 3

Chemistry 4 4 5 2 '7 2 7 7 9 5 12.1

Source. National Scrence Foundation. Office of Program Integration, unpublished data based on. Oran!. W. Vance and Lind, C. George, Digost of
Education Statiocs, 19 79. pp. 120-22, 1977.78, pp. 118-19
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or
ChartiV-21, B & C: Percent of Milind lies sarn lnnly &laws In psychology and social sciences than In physical sclences-Amerlda_

bactsidoes degrees in science earned( Indians earn degrees In a share more representative of their share of the population than doJIiacIIS 0

by minorities, by field, 197548 His Panics.
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Zhapter VI
EMPLOYMENT IN
SCIENCE AND
ENGINEERING

INTRODUCTION
A full understanding of American science

education requires that it be related to the context
of American society. To what uses do individuals
put their science education? Of what use to socie-
ty is their science education? Most of the data
available helps answer the first question and
presented here are what seem relevant and useful
of that data.

Data in this chapter are presented in two groups:
employment and salaries.

HIGHLIGHTS
1. More than ,halt of all doctoral scientists anc

engineers are employed by educational Inst
tutions. (Chart Vl-1)

2. Approximately 44% of doctoral scientist
and engineers are engaged in R&D as thel
primary work activity. (Chart VI-2)

3. In general, female scientists and engineer.
have a higher unemployment rate than malet
(Charts VI-3, 4)

4. Male scientists and engineers claim a greate
degree of underemployment than females
(Chart VI-5)

5. Male scientists and engineers outearc
women scientists and engineers In mos
fields at all levels. (Charts VII to 11)

6. Beginning salary offers are highest in engir-
eering. (Chart VI-11)



Chart V1.1: Employers of doctoral
scientists and engineers, 1973 and 1977

More than half of all doctoral scientlats and engineers are employed by educational Institutions. N
significant trends developed between 1973 and 1977.
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Table 1/1-1: Employers of doctoral scientists and engineers, 1973 and 1977

Characteristics
1973

Number Percent

Total employed 220,400 100.0

Type of employment
Science/engineering' 208.300 94.4

Nonsc;ence;endineering 12.100 5 :

seetiji of empiny ineill
BusinessJindutitn, 53.400 24 2

Educotlynai ,nstitutionb 129.400 58 7

Hospitals.'clinics 4.500 2 0

Nonprofit orgarwatons 0.000 3 6

f-edera gcivernment 18 :AM 8 3

Other 6.000 3 0

No report 300 1

Includes postdoctorales
1973 77 change ;n percent is not stabsticAlly significant

'Civolan employees only.
NOTES Details mcy not Add to totals Pecaur.c of TOondIng Bold lace figwes Inkla ate noteiwortrif cnanges

SOUrCe Ntiori, _icience FuunJat,er!, Scfence HesoLocet, StuCfeI, Mg..71,-srifa. C..),.luper 4 9 78

1977
Number Percent

284.200 100 0

261,300 91.9
22.900 8 `

71.500 25 2
163,000 57 4

8.600 3.0
10,200 2 0
21 41 7 t-,

8 200 .2 9

1.400 t..)
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Chart VI-2: Primary work activity of R&D activities account for approximately 44% of primary work activities amony doctoral scientists and

doctoral scientists and engineers, engineers. Between 1973 and 1977, there was a 12.4% relative decline in those reporting teething as

1973 and
their primarj work activity.
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Basi;. re:iearch Applied research Development

Table VI-2: Primary work activity of doctoral scientists and engineers: 1973 and 1977

Ch3racIerisbcs

ri.t ernokived

pet, of crirTIcvy'rrt:rnj
Fr,.!enerr,CM;irlet'r MR;

1973
Number Pereent

220.400 100 0

208..300 94.5

1977
Number Percen1

2.84,200 100 0

281.300 91.9

Nonsc.ien,.;e'enprnr,erim; 1'2 100 5 5 22.900 3 1

PI ,11'

97 700 44 3 124 200 '43 7

r;rdr, .34 300 1f.) 0 40 500 :15 3

A;,;,hr 1.1 n )40C1 r.12 8

r)f,vid:);.,flr,r,n1 8.500 3.9 13 500 4.8

"238 200 11 (1 30 700 1(18

reng 80 000 36.3 90.400 31.8

i)tric!.s 39.000 17.7 03 800 22.4

3.700 1 7 5.600 2 0

'includes p0stdoc1cra1es
'1973 77 crnangv pIirCt^,11 not slatiSTICally 5iumficant

NOTES DefillS f.,1), f101 atIrl 10 01aIr, twcauSe of rouridloy Bold !ace lijures ndcate no1e4orlfiy t'"Jrige oetweer, 1,373 and 1977

Source NAllorraf tit.,tinLt Fuonom,or, Scierice Resources Sludivs or,rolier 4 1978 ;)
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1

Field of study

Total Labor force Total employed Employed in S/E Employed In field

Total Men Women Total Men Women Total Men Women Total Men Women Tiltal Men Warner

Total ........... . . . , 470.300 318,100 152,200 444,600 306,300 138,300 406,800 283,600 123,200 181,900 145,700 36,200 146,800 118,200 28,600

Physical Sciences 25,200 20,700 4,500 23,800 19,600 4,200 21,900 18, ;00 3,800 12,900 10,700 2,300 6.800 5,600 1,300

Chemistry 11,100 8,700 2,400 10,400 8,200 2,200 9,500 7,500 2,100 6,400 4,900 1.500 4,400 3.300 1,100
Physics/Astronomy 4.200 3,900 300 4,000 3,700 300 3.600 3,400 200 2,300 2.200 200 800 800 (2)

Environmental Sciences 5,100 4.300 800 4,900 4,100 800 4,600 3,800 700 2,700 2,300 400 1,300 1,200 100

Other Physical Sciences. 4,800 3,800 1.000 4,500 3,600 900 4,200 3,400 800 1.500 1,300 200 300 300 100

Mathematical Sciences 42,900 27,600 15,400 41,200 26,700 14,500 38,400 24.800 13,600 21,600 14.700 6:800 16.300 11,100 5,200

Mathematics .. 33,700 20,600 13,100 32,100 19,800 12,300 29,400 18,000 11.400 13,500 8,700 4.800 9.200 5,800 3,400
Computer Sciences . 9,200 7,000 2,300 9,100 6,900 2.200 9,000 6,800 2,200 8,100 6,100 2,000 7,100 5,300 1,800

Engineering 87,800 85.600 2,200 86,100 84,100 2,000 83,200 81,400 1,800 69,400 67,800 1,600 64,600 63,300 1,300

Life Sciences 93,200 64.600 28.600 87,300 61.300 26,000 80.500 57.000 23,400 40,000 28,600 11,300 31,600 21,800 9,600

Biology . 65,600 39,800 25,800 60,800 37,400 23,400 55,500 34,300 21,200 26,100 16,200 9,900 19,700 11,200 8,500
Agricultural Sciences 27.600 24,800 2,800 26,500 23,900 2,600 25,000 22,700 2,200 13,800 12,400 1,400 11,900 10/ DO 1,30C

SOcial Sciences 221.200 119,600 101,500 206,200 114,500 91,800 182,800 102,300 80,400 37,900 23,800 14,200 27,300 1, '00 11,00C

Psychology . 79,000 35,900 43,100 73,400 34,500 38,900 64.100 30.200 33,900 15,600 9,300 6,300 . i ,000 6.300 4,70C

Economics 21,200 17,600 3,600 20,400 17,000 3,500 18,700 15,400 3,300 3,700 3,400 .^:ir 2,000 1900, 10C

Sociology/Anthropology 67,400 27,200 40,100 52,000 25,500 36.500 54,400 22,600 31,700 10,400 4,900 J,600 8,300 3,700 4,60C

Other Social Sciences .. 53,600 38,900 14,700 50,400 37,500 12,900 45,600 34,100 11,500 8,200 6,200 2,000 6,000 4,400 1,80C



Table VI4B: Selbated employment characteristics of 1974 and 1975 master's degree recipients'
In science and engineering by field: 1976

Field of study
Total

Total Labor force

Men Women

Total

Total

employed Employed in SiE Employed in field

Men Women Total Men Women Total Men Women Total Men women

Total 87,900 70,200 17,700 84,800 68 900 15,900 81 000 66,300 14.70( 62,700 .33,100 9,700 54,300 45,800 8,600

Physical Sciences 8,400 6,900 1,500 7,800 6,500 1,400 7,700 6,200 1,400 5,200 4,200 1,000 3,500 3,100 800

Chemistry 3,300 2,400 800 3,000 2,300 700 3,000 2,300 700 2,400 1,800 600 2,000 1,600 400

Physics/Astronomy 1.700 1,700 (0 1,500 1,500 (2) 1,i400 1,400 (0 1,000 1.000 (1 600 600 (1

Environmental Sciences 1,400 1,200 300 1,400 1,200 300 1.400 1,100 300 1,200 1,000 200 700 700 100

Other Phsical Sciences 2,000 1,600 400 1,900 1,500 400 1,900 1,400 400 600 400 200 200 200 100

Mathematical Sciences 11,200 8,500 2,700 10,600 8,400 2,200 9,800 7,600 2000, 6,700 5,300 1,300 5,300 4,100 1,200

Mathematics . 7,000 5,000 2,000 6.400 4,900 1,600 5,700 4,200 1,400 3,200 2,300 800 2,600 1,900 700

Computer Sciences 4,200 3,500 700 4,200 3,500 600 4,100 3,400 600 3,500 3.000 500 2,700 2.200 500

Engineering 28,200 27,300 900 28,000 27,100 900 27,500 26,700 800 25,600 24,900 700 22,500 22.100 4400

Lite Sciences . 14,300 10,600 3,800 13,600 10,000 3,500 13,300 9,800 3,500 10,100 7,600 2,500 9,100 6,600 2,400

Biology . 10.300 7,000 3,300 9,800 6,700 3,100 9,600 6,600 3,000 7,200 4,900 2,300 6,500 4,300 2,200

Agricultural Sciences 4,000 3,600 500 3,800 3,300 500 3,700 3,200 500 2,900 2,700 200 2,600 2,300 200

Social Sciences . 25,800 17,100 8,800 24,700 16,900 7,800 22,800 15,900 7,100 15,200 11,000 4,200 13,900 9,900 4,000

Psychology 10,000 6,100 3,900 9,700 6,100 3,600 9.200 6.000 3,300 7,000 5,000 1,900 6,600 4,800 1,800

Economics 3,500 2,900 600 3,300 2.900 400 3,300 2,900 400 2,200 1,800 400 1,800 1,400 400

Socrology/Anthropology 5,000 2,800 2,200 4,800 2,800 2,000 4.000 2,200 1,900 2,900 1,700 1,200 2,600 1,400 1,200

Other Social Sciences 7,300 5,300 2,100 6,900 5,100 1,900 6,300 4,800 1,500 3,100 2,500 700 2,900 2,300 600

Itacludos thew amoliad fuU Um* le acediketa NNW frt iWIG,
kali titan 50. .

510T1: WW1 may not arld tO toW bocauu vf round3no.
inuilhar National ficianco Foundation. Rettnnws as Dam an &Woo liaaatapaa, p. 11.



Chart V14: Unemployment rates of
doctoral scientists and engineers, by

field and sex, 1977

The unemployment rate for women is higher than that for man In every field.

Mathematics

Physics/Astronomy

Chemistry

Earth and
Environmental Sciences

Engineering

Biological Sciences

Psychology

Social Scierices

Total. All Science/
Engineering Fields

Male

2' 0 2"..

Female

3 c,

1

4"0 5'zo 6%

1 13



Table VI* Labor forc and unemployment rates of doctoral scientists and engineers
by field and sex, 19739 1975 and 1977

,.., Total all fields

Math. sciences .. .

Computer sciences ,

Physics/astronomy

Chemistry

Earth & enyiron. sci

Engineering , .

Agricultural sci

Medical sciences

Biological sciences

Psychology

Social sciences .

1973 1975 1977

MEN

Labor Unempi.
Force Rate

WOMEN

Labor Unempl.
Force Rate

MEN

Labor Unernpi.
Force Rate

WOMEN

Labor Unempi.
Force Rate

MEN

Labor Unempi,
Force Rate

WOMEN

Labor Unernpl.
Force Rate

211,345 0.9 18,046 3.9 241,805 0.8 23,139 3.0 252,940 0.9 27,282 3.6

14,419 1.2 871 1,7 13,112 0.6 929 2.0 14,119 1,0 1,049 3,2

2,826 0.0 88 0.0 3,515 0,0 143 0.0 1,401 0.0 102 0.0

16,925 1.7 418 7,4 19,108 1,7 511 7.8 24,709 1.0 . 646 5.7

27,104 1.8 1,344 8.9 34,510 1.0 2,123 3.8 39,116 0.9 2,551 5.0

10,074 0.5 268 1.9 12,176 0.7 355 2.3 8,866 0,9 332 4.8

34,689 0.8 141 5,0 43,395 0.7 249 1.6 42,841 0.6 231 3.0

11,055 0,6 149 14,1 13,531 0.3 179 6.1 12,663 0,5 261 2.7

9,743 0.1 1,070 1.8 11,924 0.3 1,573 0.3 6,629 1.0 1,018 1.6

32,774 0.8 5,167 4.7 34,494 0.9 6,123 4.3 41,791 1.3 7,742 3,9

20,008 0.6 4,853 ..8 23,999 0.5 6,561 1.6 25,093 0.9 7,543 2.6

23,742 0,7 2,703 3.2 31,948 0.6 3,360 4,3 35.712 1.0 5,607 4.0

Sourer Yetter, &kV U. Beam Eleanor L, McIntire, JudIta E., Professional Wesson and AlinotiOac A Alanposer Date ilmource Saclike. P. 58,

(Derleed tram Chatealwisocs at Doctoral samovars sal Engineers in the United SlateS, fl1 (*UAW Staliotical Tabieg. Natimal Sciorm Fcaltio11041, fNSF 794/204; CiultocOPnoMmoi

Dome s Scientists end &Owen in Me United Siam, 1975, (NSF 7140M and Wove, Engiewring t Human-Mee Dootonatn in tie Unload SUMH, 1977 Prof* Nationalnaseanta Coma.

197S.)

1 11
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Chad Vl-5: Average underemployment
oj 1978.77 bachelor's degree recipients

working fulltime, by fleld and sex,
February 1978

45
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Except in psychology, men claim a gmater degree of underemployment in science wtd engineerlof
fields.

A H Bic logical Sciences Engifleer111Q P lysical Sciences
Mathermthcs

Ps:cnology Social Science
Public Affairs

Table Vi-5: Average underemployment' of 1976-77 bacheloes degree recipients
working full-time, by major degree field and sex: February 1978

Percent Underemployed

Mojor deg lee held Total Mole F inle

T f)1ii L'l t; 23 ,7 19 2

biological :-,: ru. r,,-, 21 t 30 !, 71-5 .

Engineering 7 9 H 4 ()

Pnoic oi .-,; en .7 N 11 4 1 10 0 (14

Psycnology 30 t3 32 ft ...41ct

Social scicri!o.-o ., irJot;:;;. a!loir !_, 36 3 4(1 4 29 5

Hurnanitiet:: 32 9 32 5 33 2

Bunes5 8. ruarIiiqui1lvil1 18 (.) 19 9 14 2

Education 14 0 It) 9 13 3

Heolth protet;ic.,m, 2 5 3 4 2 3

Communicationi 23 0 19 7 26 3

Other 32 7 34 1 31 2 .

'Backefor's degree recipients working luii.timer are defined as underemployed it in a lob that is not professionai, technical. managerial, or ad-
ministrative and when asked. resOcnded that Job did not reguire a college degree. Definition includes additional stipulationthat they are not enrolled

in school.

&Mow Dearman, Nancy B. and White, Valens Koko, Thl CdOition ot Education, 1979 Edition. p. 242



Chart V1-6: Percent of science and
engineering doctorate recipients still
, seeking* position at time of Ph.D.

by sex, 1965-77

.It Is becoming increasingly more difficult for new doctorate recipients to secure positions.

1961) 19137 1969 1971 1973 1975

Table VI-6: Percent of science and engineering
doctorate recipients still seeking* position at

time of Ph.D. by sex, 1965-1977 196f)

1967

1969

Maic

4 /
3 8
7 8

f- einale

11 1

11.8

15 3

19 11 12 i; 2(14

19 / 3 13 8 18 2

19 75 13 6 17 8

19 77 14 6 18 2

"Stili seeking positun is ilelined as thUse Who I:he-0am iesponse 2 10 item S on the Survey of Earnird Doo
tordies quesnonniiire
Source !SRC, Commission on Human Resources, National Researcri Council, unpublished dale.

116 iS,



Chart V1.7: 1978 Median annual salaries
of 1972 bachelor's graduates employed
full-time in science and engineering, by

field of work and sex

Except In the physical sciences, men cubism women.
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-Table 1976 median' annual ularies of bachaloes graduates of 1972 and 1976
employed full-time in science or engineering, by field of work and sex

Field of work

Bachelor's Graduates Bachelor's Graduates
of 1972 of 1976

Men .Worren Men Women

All Fields 19,644 15,225 15,596 2,092

Physical science.; 16,917 18.2000 14,077 1,3,111
-Chemistry 16,341 18,2000 14.206 13,079

Physics/Astronomy ..... 18,520 - 12,088 16.6320

Other physical scien::es . 21,846 18.200 13,899 12,931

Mathematical sciences . 15.141. 14,297 14,794 13,000

Computer specialities 20.001 16.208 16,383 16.013

Environmental scieahes 20,116 18,043 13.725 13,571

Earth .. . 20,283 18,108 14,930 18.008*

Other - 18,853 16,350 12,008 13,400*

Engineering 20,348 18.206 17,210 16,171

Chemical 22,125 24,150* 19.017 19,2890

Civil. . 19,513 19,600* 16,459 17.400*

Electrical 22.089 18,400 18.088 14.697

Mechanical 20,897 15,800 18,032 14,965

Life sciences 15,453 12,666 11,217 10.265

Biology 15.088 12.603 10.291 10,2940

Agric-tillore 16,689 18.164* 12,140 10,157

Psychology 16,319 14,108 10,144 10,972.

Social sciences 16,007 16.262 12,922 11,044

Economics .
18,116 16,359 15,050 16,950.

Sociology/anthropcilogy 18,948 9,933 13.171 8,900

Other social sciences 16,582 16,935* 12,526 11,040

-pats not svallabla
'Woman's salartos hIghv than mon's,_
&Qum& VOW, E4rhy M., Labor Faro* Participation of Woman Traimod in Scianca fob frloonorring anti Factors Attactrog thorr Participation. p.47,
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. Chad VI.8: Average annual\ salaries of
1978.77-bacheloesaigreei'lecipients
.working full-timi, by field and sex,

February 1978

Men autearn woman In all fields except engineering, which is also the field providing the greatest
salary.

os
Bioloqical
ScienCes

Engineering Pflysical Sciences
& Matht:unatics

PsychOlogy Socia(Ficlonces &
PuOlic Affairs

Table Vi8: Average annual' salaries of 1976-77 bachelor's degree recipients working
fun-time, by major degree field and sex: February 1978

Mi-i)or degree
-

101,:e
Epolcjvc;_ii sciencicks
Engineering

luhe

$11.700
10,100
15.200

rac(r salary

hrl

$12.700
10.200

200

F ern a I tk

$10,300
10.000
1.900

.

Prlykiical srilt.inr..ek,', N11;,..111),,o101. , 11 0)00 12.000

P., yl:11C)10(yy 10 700 11 400 10 000

i.,1,i :IC ff.1T1L US 6 public :;00 12 507 9.200,S01.:

'N Huillofttlfw, 9.1:00 10 2100 4.600

Bi.,-,inf'.'1.;',& mjnagcmrril 200 11 :300

., 11 100 11 700 10,600

He;i2!);_;fufw.,51o1IS 12 300 14 1()1) 11 900
comuildHi6slionS. 11 200 , fli.; 4.1 L.W

C31tipr 10 Yr) 11 9 ?:00
. _ .

SJtarlftS wOrkrAg On 9 io 10 month f,iOnn1c1S Noe neon .,ctIuSleil to 12 qi,,11t,

Souro Dear rlAn NWIL y ,1,01 Whut. vdiorla P111,K0 Pt. Comi tam ut clrocof;on f971, L TT
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Men Women

No. Offers 1978-79, Avg $ Offer No. Offers 1978.79. Avg. $ Offer
By Curriculum for Final Report, July 1979 1978 79 Final Report, J.tily 1979 1978,79

,.t. All TyPes of Employers Total Total Total Total

Business
Accounting 6,269 $14,460 2,939 $14,484

,so Business-General (inc. Mgmt.) 3,345 13,332 1,451 12,984

Marketing & Distribution 1,368 12,732 857 12,072

Humanities and Social Sciences
Humanities 258 12,275 400 11.484

Economics' 394 18,072 224 13,200
..,.

Other Social Sciences 620 12,464 709 10,968

Engineering
Engineering-Aeronautical .... 564 18,072 44 17,988

Engineering-Chemical 4,849 19,680 1.461 19,775

Engineering-Civil 3,323 16,764 601 17,220

Engineering-Electrical (in luding
Computer Engine ..-ing) ..... . 10,006 18,216 736 18,552

Engineering-Industrial 1.404 17,832 419 18,072

Engineering-Mechanical. , . , 9,168 18,420 862 18,600

Engineering-Metallurgical (incl.
Metallurgy & EnTg.-Ceramies) , 687 18,780 127 19,175

Engineering-Mining 174 19,235 18 19,932

Engineering-Nuclear (incl.
Engrg. Physics) 322 17.832 34 17.736

Engineering-Petroleum 687 21,528 30 21,324

Engineering Technology .. . 1,872 17,195 78 17,088

Sciences
Agriculturaraciences 464 12,768 93 11,484

Biological Sciences 140 12,576 104 11,700

Chemistry 236 16,080 143 15,328

Computer Science 1,488 16,932 780 16,572

Health (Medical) Professions 95 16,204 375 13,248

Mathematics 414 16,080 342 15.648

Other Physical & Earth Sciences , . 266 16,560 52 15.648

48,913 12,879

44:



Chart V110: 1978 Median annual
salaries of 1972 mastees graduates

employed full-timo in science and
englneerings by field of work and sex

At the master's lavel, women earn more than men in mathematics.

Physical
Sciences

Mathematical
Sciences

Computer
Sciences

Environmental
Sciences

Engineering Life
Sciences

Psychology Social
Sciences



- Table W10: 1978 Median annual ularies of mastees graduates of 1972 & 1976
employed fulltime in science or engineering, by field of wort( & sex

Field of Work

Master's graduates
of 1972

Men Women

Master's graduates
of 1976

Men Women

All fields 22,865 18.115 19,074- 15,010

Physical sciences 20.315 17.324 18,343 13,776

Chemistry 20,721 17,507 18,460 13,741

Physlcs'astronorry 20,185 16.600 18.721 16,200

Other physical sciences 20.305 15.339 13.000

Mathematical sciences .
18,301 19,0000 14,967 16,151*

Computer specialities , 22,290 20,410 20,013 17,805

Envir.)nmentai sciences 23,788 15,865 20,392 15,060

Earth 25,663 15,903 21,783 15,110

Other 17,819 14146 12,071 15,0000

E ng ineering 25,044 22,468 21.094 19.902

Che Mica! 24,288 27,200* 22,203 19,800

24,361 29,867* 20,314 17,000

Electrical 25,188 19,117 20,947 18,200

Mechanical 24,671 22.083, 21,850 24,4620

Life sciences 17,873 14,922 14,642 13,180

Biology ... 16,967 14,859 14,479 13,355

Agriculture 20.086 15.000 14,851 12,700

Psychology .
18,625 18,038 13,499 14,402.

Social sciences 19,494 16,342 16,174 14.803

Economics 21,700 29,761. 16,320 15.100

Soeiologyianthropology 18,170 14 979 13.752 10.101

Other social sciences 17.179 22,363. 16,764 14,880

-Data not avallablt
'Woman's satarlas highar than man's

Soroca. Vatter, Btty M., Labor Force Participahon of Women Trained in Sc ems end Engineering and Factors Affecting Their Paniciparion, P. 47.
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Chart V1-11: Median annual salaries of At the doctorate lewd, men outearn women in every discipline.

doctoral scientists and engineers, by
field and sex: 1973 and 1977

$32.000

26,000

24.000

20.000
w

16,000

12 000

1977

Increase 1973-1977

Women

Men

Matnerni.-itjcal
Sciences-

h slcs Chermstry irth
Scierices

ngineeonge Le
Sciences

Psychology Social
Sciences
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to annual salukis of doctoral scientists and enamors,
'tiff fieitand sec 1973 and 1977

Field

1973 1977

Sex Sex

Total Men Women Total Men Women

Ali fields $20,900 $21,200 $17,600 $25,600 $26.000 $20,700

Physical scientists 21,200 21,400 17,400 26,600 26,800 21,200
Chemists 21,300 21,400 17,300 26,600 27,000 20,900
Physicists 8. astronomers 21,100 21,200 17,700 .26,500 26,600 23,100

Mathematical scientists 19,300 19,400 17,100 23,300 23,600 19,900
Mathematicians 19.100 19,300 16,800 23,100 23,400 19,900
Statisticians . . . .......... 20,800 20,800 19,500 25,100 25,400 19,800

Computer specialists 22,100 22,300 17.700 25,800 26,100 20,800

Environmental scientists 20,700 20,900 17,000 25,800 26,000 19,700
Earth scientists 20,700 20,800 16,700 25,900 26,000 20,000
Oceanographers 19,400 19,500 24,100 24,400 19,200

Atmospheric scientists 22,800 22,800 28,300 28,900 19,200

Engineers . ....... . ........ .. . 22,500 22,500 19,600 28,600 28,700 22.900

Life scientiss 20,000 20,400 17,300 24,700 25,100 21,000
Biological scientists 19,500 19,900 17,100 23,800 24,300 20,500
Agricultural scientists 19,800 19.800 24,800 24,900 20,200
Medical scientists . .

23,000 23,500 18,300 28,000 28.900 22,800

Psychologists 20,200 20,800 18,200 24,100 24,900 20,600

Social scientists 20,400 20,800 17,600 24,100 24,700 20.200
Economists 22,300 , 22,500 19,300 27,000 27,500 23,600
Sociologists/anthropologists 19,500 20,200 17,100 22,200 22,900 19.700

Other social scientists . . .. . .. 19,600 19,900 17,400 23,200 23,900 19,800

. NOTE Mt theam WNW wits cons:4440 only for Etr0.11ms sotoloysd aril**. No maim *as corsoutsd for maps *Rh *ow than inclivaSosis moor**

acNri* Nation* SalSoOS F15006atkat C4414WieflatiCa DaCialat'SWantiala and Enrs At UMW- SWAM tgrA 7114,600601 *los iid Wait
9.0410*.,fliik#S,C,101114104$4F69100102(1144/00ilats sald fogiossrs ths ifoLisci Maass. 4i CIStigkil4athatisai Tir#4,451100a 4.. *-1,411r4,-,-.-
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ANNOTATED BIBLIOGRAPHY

Admissions Testing Program of the College Board. National report,
' College-bound seniors, 1972-73, 1973-74. 1974-75, 1975-76,

1977, 1978, 1979. Princ'eton: Educational Testing Service,
1973-79.

National Report, College-Bound Seniors for the years 1973
through 1979 summarizes the College Board ATP records of
high school seniors who registered for Scholastic Aptitude
Tests (SAT) or Achievement Tests at any time dur,ing their high
school years. The 1979 report presents data about one
million seniors, about a third of all seniors of 1979 and about
two-thirds of all who go directly to college. Included are sum-
maries of scores for the SAT, and the Achievement Tests, and
from the Student Descriptive Questionnaire (SDO) data on
high school records of students, their socioeconomic
characteristics, and their college plans. Results ot the Test of
Standard Written English (1-SWE) are included from 1974-75
onwards. Copyright 1977. 1978, 1979 by College Entrance
Examination Board, New York.

Atelsek, Frank and Gomberg, Irene L. Young.doctorai faculty in
science and engineering: Trends in composition and research
activity. (Higher Education Panel Report. Number 43)
Washington, D.C., American Council on Education, February
1979

Young Doctoral Faculty in Science and Engineering: -Trends in
Composition and Research Activity is the report of a rvey
funded by the National Science Foundation. the U.S. Office of
Education, and the National Institute of Education to ascer-
tain the extent of declines in the proportion of young doc
torates in science and engineering faculties. The report
discusses expected faculty hiring during 1978-79, com-
parisons with earlier surveys. trends in faculty composition .
and measures of research activities of younger and older
faculty members

Carnegie Foundation for the Advancement of Teaching. Misions
ot the college curriculum San Francisco: Jossey-Bass. 1977.
Missions of the College Curriculum seeks to describe foi per
sons involyed-with curriculum, particularly those new to the
responsibilities therein, the current state of American .cur-
ricdta in institutions of higher education and ways of ch'ange
and development. The preface observes that the timing of the
Study is such because higher education has undergone con-
siderable change in the past decade, that change is continu-
ing, and that the period ahead is one of no growth for nigher
education but important social changes for society. Fourteen
chapters and four appendices comprise the volume.

Association of Science-Technology Centers. A STC science nliise
1 um funding study. Unpublished report, Washington, D.C.

January 19, 1979,

ASTC Science Museum Funding Study represents
preliminary, unverified by agencies. draft-form report of thE
structure of lead agency support for science museums from
federal sources. The data vvere gathered from agency annua
reports, program office reports, and individual museun-
reports of federal funding. Since it provides preliminarl
stimates. it can only give rough estimates unt(l more preciSf

data are made available.

College Placement Council Inc. CPC salary survey A study a
1978.79 beginning offers, final l000rt, July 1979 Bethlehem
PA; 1979.

The CPC Salary Survey presents data on beginning monthl
salary offers made to graduates at ail degree levels from
iepresentative group of colleges and universities in the Unite'.
States. A broad number of job types is surveyed. althougt
tee.ching is excluded The Coliege Placement Council issuez
reports five times annually to members and subscribers. Thi:
leport contains 2 pages of text analysis and 9 pages of tablet
nd charts covering otters by sex. field, type of employer,- anc

level ot degree.

Dear maw Nancy B And White. V a!ena Plisrco, Tile condi(ion a.
euucation, 1979 edition, i National Center for Educatior
Statistics, Statistical Report, Stock No. 017.080-02008-4).
,Nashincton. D,C.. U.S. Government Printing Office, 1979.
The Condition of Education, 1979 Edition, is the fifth annua
!epor I n a series describing various conditions in educatior

veii as in tne iarger society affecting education. The first o
t AL. parts provides an overview Of education in three sec

rule social context of education One family, work and tnt
i:ommunity), elementary and secondary educatior

school environment. etG ); postsecondary educa
(eniellments in higher and adult education, faculties

,inanees, etc )iThe second part of the volume deals with thref
t..c.,ected topics: financing precollege public education; out
,ornes of education: and the status of women and minoritie:
ri higher education. There is an appendix, and a cumulative in

The format of the text is a discussion of the sectior
()Rowed bv fIlJmerons tables each accompanied by an il

,usrrative chart.

1 5 '7
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Engineering Manpower Commission of Eng neers Joint Council.
Engineering manpower bulletin, No. 47. New York: Engineers
Joint Council, May 1979.
Engineering Manpower Bulletins provide information on
trends and developments in manpower for engineering and
related technologies. Number .47 summarizes a two-part
reportEngineering and Techno;cgy Enrollments Fall 1978,
presenting four tables, one figure and interpretive text on cur-
rent and past engineering enrollments.

Frankel, Martin M. Projections of education statistics to 1986-87,
-iNationat Center for Education Statistics, Stock No.
017-080-01918-3). Washingtc n, D.C.: U.S. Government Printing
Office, 1978.

Projections of Education Statistics to 1988-87 provides projec-
tions of statistics for elementary schools, secondary schools,
and institutions of higher education. The projections which
are revised annually based upon newly collected data by
NCES include statistics on enrollments, graduates, teachers,
and expenditures. rhe latest population projects and
estimates from the Bereau of the Census are also incor-
porated in the volume on a yearly basis.

Golladay, Mary A. and Noell, Jay. The condition of education,
1978 edition, (National Center for Education Statistics,
Statistical Report, Stock No. 017-080-01822-5). Washington,
D.C.: U.S. Government Printing Office, 1978.

The Condition of Education, 1978 Edition is an annual
statistical report describing various conditions in education
as well as in the larger society affecting education. This
volume, which is the fourth report to be published in this
series, is organized into two parts. The first part is concerned
with trends and developments at all levels of education in-
cluding the societal context for describing education (e.g.,
public opinion, school age population, financial support);
elementary and secondary education (e.g., public and profes-
sional opinion, enrollments, outcomes); and post secondary
education (e.g., enrollment in higher education,
characteristics of institutions, and adult education). The sec-
ond part looks at educational personnel, the financing of
higher education: and a comparison of education and labor
force participation patterns in the United States and other
selected nations. The format of the volume is a discussion of a
topic followed by numerous tables and charts in which each
table Is illustrated on the following page by a chart (i.e., a
statistical graph).

46

Gooier, Dennis D. The development and use of educational indica-
tors. Educational indicators: Monitoring the state of educa
lion. (Proceedings of the 1975 ETS Invitational Conference-
Princeton: Educational Testing Service, 1976.
The Development and Use of Educational Indicators sug
gested the main features of the organizing framework for Hilt
Databook. Gooier categorizes educational indicators a:
follows: access, aspirations, achievement, impact, ant
resources. He notes that the information base for access ant
resources is reasonably good, adequate for achievement, ant
poor for aspirations and impact.

Grant, W. Vance and Lind, C. George. Digest of education stalls
tics 1977-78 and 1979, (National Center for Educatior
Statistics). Washington, D.C.: U.S. Government Printing Office
1978, 1979.

Digest of Education Statistics, 1977-78, and 1979 continue
series published annually since 1962. They provide an abstrac
of statistical information covering American education frorr
kindergarten through graduate school. The Digest include;
data on the number of schools and colleges, enrollments
teachers, graduates, attainments, finances, federal funds fo
education, )ibraries, international education, and research ant
development. The 1977-78 edition, also contains a number o
innovations from previous editions, such as NAEP data or
social and political attitudes of 13- and 17-year-olds, years fo
computing school attendance .jr, each state, trends or
Scholastic Aptitude Test scores, college dropouts for the higt
school class of 1972, expenditures for school lunch programs
and expenditures for public libraries. The 1979 edition's in
novations include data on trends in engineering enrollmenL
and on earned degrees conferred In mathematics, biologica
sciences and physical sciences.

Hamblen, John W. and Baird, Thomas B., (Eds.). Fourth inventor
of computers in higher education. Princeton: Edcom, 1979.
Fourth inventory of Computers in Higher Education report
data from the fourth national survey of computers in highe
education. The book consists primarily of tables on com
puters: numbers of, expenditures, degree programs, instrue
tional and administrative use, student access, and othe
topics. An interpretive report is due to be published in earl-
1 9 8 0 ,



Kius, John P. and Jones. Judy A. Survey of continuing education
activities for engineers and scientists. Washirtgton, D.C.: The
American Society for Engineering Education, 1978.
Survey of Continuing Education Activities for Engineers and
Scientists summarizes the findings of a poll of 349 u&rersities
and professional/technical associations concerning their ac-
tivities in continuing education. Included in the summary are
statistics related to noncredit activities, such as, intensive
short courses; non-credit atter-hours courses; institutes,
seminars, etc.; correspondence courses; and self study ac-
tivities. Also discussed are degree credit courses and the
development and operation of courses with attention to such
factors as needs analyses, promotion, evaluations, and
funding.

Mentz, Gerald S. Associate degrees and other formal awards below
the baccalaureate: Analysis of 6-year trends (National Center
for Education Statistics, Stock No. 017-080-01848-9).
Washington, D.C.: U.S. Government Printing Office, 1978.
Associate Degrees and Other Formal' Awards Below the Bac-
calaureate: Analysis of 6-Year Trends is based upon a survey
which is part of the Higher Education General Information
Survey (HEGIS) conducted annually by NCES. This report
which focuses upon the years 1970.71 through 1975-76 com-
pares data available on curriculum categories and divisions,
types of instructional units, and classifications of degrees and
awards. Included are associate degrees and all other formal
awards which require at least two but less than four years of
post secondary work, regardless of whether or not the work
was intended to be applicable toward a baccalaureate degree,

National Assessment of Educational Progress. Changes in social
studies performance, 1972-76. (National Center for Education
Statistics, Report No. 07SS-01). Denver, Colorado: 1978.

Changes in Social Studies Performance, 1972-76 studies the
changes in two surveys conducted by NAEP to measure
achievement in social studies during the 1971-72 school year
and during the 1975-76 school year. These surveys provided
data on changes in social studies achievement for young
Americans aged 9, 13, and 17. Changes were reported in
knowledge, skills, and attitudes, related to economics,
geography, history, and politics. The publication includes
sample items from the surveys as well as the statistics
(charts, graphs, etc.) related to the changes.

1 5

National Assessment of Educational Progress. Attitudes toward
science: A summary of results from the 1976-77 national
assessment of science. (National Institute of Education,
Report No. 08-S-02) Denver, Colorado: 1979.

Attitudes toward Science presents findings from the 1976-77
assessment of science that indicate how students ages 9, 13,'
and 17, and in some cases young adults (ages 26-35), respond-
d to questions on thfee major topics: 1) personal experience
with science, 2) science and society, and 3) awareness of the
philosophy and methodology of science. The data are analyz-
ed by age, racial; geographic, and other categories.

National Assessment ot Educational Progress. Changes in mathe-
matical achievement, 1973-78. (National Institute of Educiv,
tion, Report No. 09-MA-01) Denver, Colorado: 1979.

Changes in Mathematical Achievement, 1973-78, relates the
changes in two surveys conducted by NAEP to measure
achievement in mathematics during the school years of
1972-73 and 1977-78. The subjects of the surveys were 9-,
13-and 17-year-olds, The 1977-78 assessment dealt with four
cognitive process levels (knowledge, skills, understanding,
and application) across a variety of traditional mathematics
content areas (numbers and numeration, variables and rela-
tionships, geometry, measurement, and other topics such as
graphs, and probability). The publication includes sample
items from the surveys as well as the statistics (tables, charts,
etc.) related to the changes.

Nat onal Assessment of Educatienal Progress, Energy knowledge
and attitudes: A national assessment of energy awareness
among young adults, (National Center for Education
Statistics, Report No. 08-E-01) Denver, Colorado: 1978.

Energy Knowledge and Attitudes: A National Assessment. of
Energy Awareness Aniong Young Adults is a report of a suivey
administered to a sample of American adults during the sum-
mer of 1977. Seventy knowle ige questions and 76 attltuqinal
questions were given in this assessment. The questlo,ns
measuring knowiedge fell into three major categories: 1)
basic energy facts, (2) general energy issues, and (3) ener
conservation. The attitude questions were categorized into
four major classifications: (1) feelings about the seriousness
of energy problems, (2) belief in the effectiveness of personal
action, (3) feelings toward environmental hazards, and (4) feel-
ings toward energy trade-offs.

14



National Assessment of Educational Progress. Mathematical
knowledge and skills, (National institute of Education. Report
No. 09-MA-02) Denver, Colorado: 1979.

Mathematical Knowledge and Skills presents the achievement
of 9.. 13-, and 17-year-olds during the school year 1977-78 as
shown in the NAEP survey. Results and sample items, are
presented for knowtedge in numbers and numeration,
geometry, and measurement; for computational Fein with
whole numbers, fractions, decimals. integers, percents and
fractional conversions; for skills in measurement, reading
graphs and tables, geometric and algebraic manipuiatione.

_ and estimating. Some groups and age-level comparisons are
made and as observations and recommendations.

'National Assessment of Educational Progress. Three national
assessments of science: Changes in achievement, 1969-77.
(National Center for Education Statistics, Report No, 08-S-00).
Denver, Colorado: 1978.

Three National Assessments of Science: Changes in Achieve-
me ,t, 1969-77 is a study of the changes in the three national
science assessments: 1969-70, 1972-73, and 1976-: 7. In each
assessment, students were assessed for achievement in three
broad objectives of science education: (1) fundamental as-
pects of science; (2) applications of fundamentals to a wide
range of problem situations; and (3) appreciation of the pro-
cesses of science, its consequences and limitations, and the
personal and social relevance of science to society. The sec-
ond and third assessments contained questions from the first
assessment so that comparisons could be made.

National Science Foundation. Characteristics of doctoral scren.
-fists and engineers in the United States. 1973. Detailed
statistical tables, appendix B, NSF 75-312-A. Washington.
D.C,: National Science Foundation, 1973.

Characteristics of Doctoral Scientists and Engineers in the
United States, 1973. Detailed Statistical Tables, Appendix B,

presents demographic and employment tables of data
resulting from the 1973 Survey of Doctoral Scientists and
Engineers conducted by the National Academy of Science for
the NSF and the National Institutes of Health. Results of the
survey are discussed in Characteristics 01 Doctoral Scientists
and Engineers in the United States, 19 73 (NSF 75 312).

1 6#
n

National Science Foundation. Characteristics of doctoral scien-
tists and engineers in the United States: 1977, Technical notes
and d&tailed statistical tables, NSF 79-306, Washington, D.C.:
National Science Foundation. 1977.
Characteristics of Doctoral Scientists and Engineers in th:
United States: 1977 is a set of tables affording data on thE'
demographic and employment characteristics of doctora
scientists and engineers (individuals holding S/E doctorates oi
holding non SJE doctorates but employed in S/E positions)-
Two previous surveys of this population were conducted
1973 and 1975; some of the results from those surveys are
.presented here also for time-series information. Data include
types of employer (education, businesvindustry, federa
governtent), field, primary work activity, sex, age. race, yearz
of experience, and other,

National Science Foundation, Reviews of data on science re
sources. June. 1978, NSF 78-310. Washington, D.C.: Nationa
Science Foundation. 1978.
Reviews of Data on Science Resources presents selectee
demographic and employment characteristics of recen
bachelor's- and master's-degree recipients in science ant,
engineering. The report presents findings of a 1976 survey
the 1973-74 and 1974-75 graduating classes. Eight pages o
charts and text are accompanied by two detailed statistica
tables showing by field and sex the total number of graduateS
t!le number in the labor force, the number employed. th
number employed in science and engineering, and the numbe
;n the field of training.

National Science Foundation, Science resources studies higi.
lights. September 26, 1977, NSF 77-318. Washington. D.C.: Nc
tional Science Foundation. 1977.
Science Resources Studies Highlights presents in this issue
summary of a report by Dr. Robert Bold! of Educationc
Testing Service on the Graduate Record Exam (GRE) score
aver several years. The report, Trends in Aptitudes of Graduat
Students in Science, is a statistical analysis of scores fror
1970 to 1975 with particular emphasis on prospective scieno
and engineering graduate students.

Nationai Science Foundation, Science resources studies hig!
/Ights. October 4. 1978, NSF 78-316, Washington. Ni
tional Science.Foundation. 1978,
Science Resources Studies Highlights presents in this isSu
the first analytical results of the 1977 survey of doctoral scier
lists and engineers (earlier surveys were in 1973 and 1975
Tables, charts and text deal with employment data by type c
employer, type of work activity, sex and field of employee,
both 1973 and 1977,



Pepin, Andrew J. Fall enrollment in higher education 1978, (to be
published by National Center forEducation Statistics, DHEW,
Washington, D.C.).

Fall Enrollments in Higher Education 1978 was not published
at the time the Science Education Databook was compiled but
two tables from it were used in the Data Book Table 26

.Total Enrolfment in Institutions of Higher Education by Major
Degree Field and Sex and By Controi and Level of Institution;
and Table 29 Total Enrollment in Institutions of Higher
Education, by Level of Enrollment, Sex and Attendance Status
of Student and By Major Degree Field and Ethnicity. Ag-
gregate United States, Fall 1978.

Pepin, Andrew J. Fall enrollment .'n higher education 1976.
(National Center for Education Statistics: Stock Number
017-080019078): Wac;hington, D.C.: U.S. Government Printing
Office, 1978.

Fall Enrollment In Nigher Education 1976 is the result of a
single effort of the National Center for Education Statistics and
the Office of Civil Rights of the Department of Health, Educa-
tion, and Welfare to conduct a single fall enrollment survey that
weuld satisfy the needs of both agencies. Data in this publica-
tion are organized under six major categories: (a) enrollment by
level of institutor); (b) enrollment by state; (cl enrollment by in-
stitution; (d) Enrollment by race/ethnicity; (e) enrollment by ma
jor degree field; and (f) Enrollment by major degree field and
race/ethnicity.

Phi Dplta Kappa, Inc.. The eleventh annual GaHup poll of the
public'', 7,..t3tude toward the public schools. Phi Delta Kappari,
September 1979.

The Annual Gallup Poll of the Public's Attitude Toward the
Public Schools surveys a replicated probability sample of
American adults to determine attitudes toward such matters
as school quality, prMlems. strengths. finances, quality corn,
pared with previous eras, and other topics The poll IS pub .
fished each September in the Phi Delta Kappan. It provides
information useful to school decision makers and others in
terested in the forces that shape and support the public
school system.

Smith. Stanley V. and Wells. Agnes O. Earned degrees conferre
!975-76. (National Center for Education Statistics, Stock N-
017-080.01868.3). Washington, D.C.: U.S. GovernmentPrintir
Office, 1978:

Higher Education, Earned Degrees Conferred, 1975-78, Sur
,nary Data is the fifth report.in a series begun in 1970-71 to pc
tray all degrees granted by all institutions in the United Statc
identified as degree granting by the Education Director
Higher Education. Detailed tables are provided in whic
bachelor's, master's. and doctor's degrees are categorized 1,
level of degree, sex of student. control (public or private) of i
stitution. and discipline specialty. All data collected for survc
years 1970-71 through 1975-76 are directly comparable ar
provide excellent data for serial and trend analyses,

U.S. Dept. of Commerce, Bureau of the Census. Current populafic
reports, Series P-20, No. 336, Washington. D.C.; 1979.

Current Population Reports, Population Profile of the Unite
States: 1978 reports on a sample survey conducted On 60,0(
households. Data are considered supplementary to that of tr-
decennial census and not strictly comparable.

U.S., Dept, of Commerce, Bureau of the Census. 1970 census (
population. Vol. I, U.S. Summary, Washington, D.C.; 1975

1970 Census of Population, Vol. 1, U.S. Summary provides dat
on the various racial groups in the U.S., as well as oth,
information.

Vetter, Betty M Babco, Eleanor L., McIntire, Judith E. Profession
vromen and minorities 4 manpower data resource service, 2r.
edition Washington, D.C.: Scientific Manpower Commissio-
November 1978.

Professional Women and Minorities: A Manpower Dat
Resource Service is designed to provide current and historic
statistics about the professional segment of the U.S. popul
lion and particularly about the participation and availability C
women and minorities in 'pursuits requiring at least the ba
calaureate level. The first five sections of the volume deal wit
general enrollments, general degrees, general profession
general workforce and academic workforce. The rernainir
sections are devoted to subject fields (chemistr
mathematical sciences. life sciences. etc.) and provide dat
on degrees, enrollments, general workforce, and academ'
workforce.



Netter, Betty M., Labor force participation of women trained in
- science and engineering and factors affecting their participa-

tion. Unpublished report subMitted, to National Science Foun-
dation under Grant No. SRS 77-19575, by Scientific Manpower
Commission, Washington, D.C., June 1979.

Labor Force Participation of Women Trained in Science and
Engineering and Factors Affecting Their Participation
presents data on science and engineering graduates of the
past 15 years regarding: employment Status, salaries, number
and ages of children, fields of training and work, marital
status, spouses, occupations, level of degrees. etc. Thirty-
seven tables are accomyanied by six pages of findings and
detailed discussion.

Weiss. Iris R. Report of the 1977 national survey of science, mathe
matics, and social studies education. (National Science Fowl,
dation. SE.78-72). Washington. DC.: U.S. Government Printing
Office. 1978,
Report of the 1977 National Survey of Science, Mathematics,

Social Studies Education describes the results of a na-
tional.survey designed to ascertain what science courses are
offered in the schools, what textbooks and materials are being
used in the schools, by grade level, how much time is being
spent on the teaching of science, and what are the roles of
science teachers, supervisors, and administrators in woTking
in science education. The report provides excellent base line
data for comparisons with future investigations. Data were
gathered from teachers (both elementary and secondary), prin
cipals. superintendents, district stipervisors. and state
supervisors.
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Weiss, Iris, A.. Stake, Robert, Easley. Jack. Helgeson. Stanley L
Suydam. Marilyn N:. Blosser. Patricia E., Osborne. Alan, Wile;
Karen 8., & Race, Jeanne. The status of pre-college scienct
mathematics, and social studies educational practices in U.$
schools.' An overview and summaries of three studies (Nc
tional Science Foundation, SE-78-71). Washington, D.C.: U.
Government Printing Office. 1978.

The Status of Pre-College Science, Mathematics, and Sod,
Studies Educational Practices in U.S. Schools: An Overvir
and Summaries of Three Studies is a summary of the thre
studies: (a) the 1977 National Survey of Science, Mathematic.
and Social Studies Education conducted by- the Researc
Triangle Institute of North Carolina: (b) Case Studies i

Science Education conducted by the Center for Instruct!onk
Research and Curriculum Evaluation of the University of I
linois: and (c) The Status of Pre-College Sewn(
Mathematics, and Social Science Education: 1955-75 (

Literature Review) conducted by the Center for Science an
Mathematics Education, The Ohio State University. Thes
studies were designed to assess the current status of pr
college science education in the United States.
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